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BLAST RAISES RATING OF PHASE SHIFTER 





These maintenance 

units make overhead servicing 

so fast and easy that light output is kept at 
maximum. 


The chief advantage of these Murray Crows’nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily acces- 
sible, without disturbing men, machines or pro- 
duction schedules in the slightest. 

‘a All the many important plants which have taken 
a ee.) on Murray Crows’nests, wonder how any plant 
. sa ever got along without them. 
Fill in the coupon and mail— 
we'll propose a unit suiting 
your particular needs. Metro- 
politan Device Corporation, 

Brooklyn 16, N. Y. 


Metropolitan Device Corp. 
Brooklyn 16, N. Y. 


Send data (without obligation) on Murray 

Crowsnest suitable for our requirements. 

Ladder must reach feet high, and extend 
feet side-ways. Aisle width is feet. 


Name and Title. 
Company—_$___ 
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ee Ne cela panne anne 


One reason these big Elliott motors 
have earned a reputation for ex- 
ceptional stamina, is because they 
are so often found in specially diffi- 
cult drives, in unusual applications. 
Elliott engineers have for years spe- 
cialized on motor design for this 
type of service, and will have some- 
thing of value to suggest, should 
you be in the market for motors of 
this character, 








The Army-Navy 
*‘*E’’ has been 
awarded to both 
the Jeannette and 
the Ridgway piants 
of Elliott Company. 





Remember PEARL HARBOR? 


WELL ... when the job of rehabilitation was at its frenzied 
height, we received a wire from there identifying a certain Elliott 
motor installed on a dredge, and asking its absolute, maximum 
rating, as it was running hot at 6000 hp. 


The rating of that motor is 2500 hp! 


There it was, groaning along at almost two and a half times 
its rated capacity, handling some pumping job of dire emer- 
gency, helping to bring order out of chaos, to lighten as far as 
it could one of the black pages in American history. 


Whether it be men or motors, times of crisis and bitter need 
bring out those reserves of strength and fortitude which indicate 
exceptional character. We are glad when Elliott motors are 
put to this test. 
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ELECTRIC POWER DEPARTMENT 
RIDGWAY, PA. 


HZ ; ; 
DISTRICT OFFICES IN PRINCIPAL CITIES 








RAILWAY AND INDUSTRIAL ENGINEERING CO., GREENSB 


Maximum strength, with proper use of restricted 
materials. 


Shrink-fit assembly, with special alloy, of hardware 
and unsanded porcelain—eliminates spot loading 
and provides resilient construction. 


Interchangeable with any bus or switch hardware 
of equal capacity. 

Jig set-—provides centered and paralleled top 
and bottom hardware. 


Special bases can be furnished for any mounting. 
Hardware can be furnished for bus or switch 
construction—Class A, B or D. 


Class “B’’ INSULATOR CONSTRUCTION 
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living a Ling Life 


The characteristic you demand in a capacitor is long life. And in this 
all-important matter the record of Tobe Capacitors is an enviable one, 
with almost complete absence of “returns.” 

Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent, rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 

‘Type DP Molded Paper Capacitor shown below is the first oil- 
impregnated condenser to be found physically and electrically inter- 
changeable with the majority of mica capacitors used in the by-pass and 
coupling circuits of radio and radar equipment. For the first time since 
its introduction we are now in position to accept immediate orders with 
prompt delivery assured. 


ASSURED 


LONG LIFE 


SPECIFICATIONS—TYPE DP CAPACITOR- 
GMINee 6 RE eee .001 to .01 mfd. 
WORKING VOLTAGE 600 volts DC — flash test 1800 volts DC 
SHUNT RESISTANCE. At 185° F.— 1000 megohms or greater 
At 72° F.—5Q000 megohms or greater 
WORKING TEMPERATURE RANGE . : Minus 50° F. to plus 185° F. 


OPERATING FREQUENCY RANGE .. Upper limit 40 megacycles 
Q at one megacycle—25 or better 


POWER FACTOR a At 1000 cycles—.005 to .006 
These capacitors meet Army and Navy requirements for immersion seal. 


A SMALL PART IN VICTORY TODAY —A BIG PART IN INDUSTRY TOMORROW 
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Allis-Chalmers Dry-Type Transformers 
Can be Installed Right at Load Centers! 


© SPEED up production, that infra- 

red dryer was rushed into the set-up 
of a midwest war plant. 

Power problem? Simple! A bank of 
three Allis-Chalmers Dry-Type Trans- 
formers was quickly installed right by 
the dryer! 

You can put these modern units al- 
most anywhere —on posts or beams — 
saving valuable floor space. No danger of 
oil leaks. No need for fire-proof vaults. 


SPOTLIGHT © 
FEATURES 


Load center location means less voltage 
regulation, lower line losses, improved 
motor performance... big savings on 
heavy secondary copper! 

And with no insulating liquid to test, 
filter, or change, maintenance is at a mini- 
mum! 

It’s smart buying to get the full story 
on Allis-Chalmers Dry-Type Transform- 
ers from your nearby A-C district office. 
Or write ALLIS-CHALMERS, MILWAUKEE. 


VEE ts 


Dry-Type 


SM 
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FTER many experiments, we 
have developed a super-flexible 
Fiberglas Sleeving which will not fray. 


This sleeving is made by an entirely new, 
recently-discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 
BH Fiberglas Sleeving is as limp and flexible 
as string—you could tie any kind of a knot 
with it—yet the severest handling will produce 
only the merest fuzz at the end. 


NON-FRAYING - FLEXIBLE « HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Fiberglas Sleeving is woven from 
the choicest continuous-filament Fiberglas 
yarns. It possesses extremely high dielectric 
strength, is water-resistant and, like all BH 
Sleeving and Tubing—is non-inflammable. 


All sizes, from No. 20 to ¥%”, inclusive, are 
available. Writeforsamplesof this radically new 
and different sleeving today—in the sizes you 
desire. Seeingis believing! Bentley, Harris Man- 
ufacturing Co., Dept. W, Conshohocken, Pa. 


NON-BURNING IMPREGNATED MAGNETO TUBING + NON-BURNING FLEXIBLE 
_ VARNISHED TUBING + SATURATED AND NON-SATURATED SLEEVING 
Bere iD wee A 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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MAGNAFLUX 


Power Plant Inspection 
Service 


3 METHODS 


MAGNAFLUX 
Magnetic Particle 
Inspection 


MAGNAGLO 
Fluorescent Magnetic 
Particle Inspection 


ZYGLO 
Fluorescent Non-Magnetic 
inspection 


ee ee ee | 


CORPORATIGCN 
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Below; Cracked bronze 
turbine blade gives clear 
fluorescent indications 
by sore inspection 
method. 


eg: , 
FO i ee a 


Inspect ... Detect... Protect Against | 


Incurring damage to power plant 
equipment by not being able to detect 
the flaws is certainly not a guilty act. 
But damage which develops from un- 
detected fatigue cracks nevertheless 
ranks with sabotage in today’s world 
crisis—stops an entire plant, often 
many plants. 


The improved inspection methods 
developed by Magnaflux Corporation 
now enable power plants to forestall 
failure in a double sense —not only at 
an earlier stage than other methods 
permit, but in a wider range of equip- 
ment even than Magnaflux* Methods 
permitted formerly. Non-magnetic ma- 
terials can now be inspected as well 
as magnetic, and both types of inspec- 


tion can be performed in dark inac 
cessible places with better practic: 
results. 


Three methods—Magnaflux, Magna 
glo and Zyglo—now in daily use i 
other industries have been combine 
as Magnaflux Power Plant Inspectio 
Service. Through Magnaflux Corp 
ration’s branches and field represe» 
tatives, a service contract can be mad 
for periodic inspections at a rate base 
on horsepower and types of equi 
ment. Scheduling of service to coin 
cide with tear-down and overhat 
work can be arranged. 


All interested companies are urgé 
to write for the fullest details of th 
service now. 


*Magnaflux—the Trade Name of the Magnaflux Corporation applied to 
its equipment, materials and methods for magnetic particle inspection. 


MAGNAFLUX CORPORATIO 


5916 Northwest Highway, Chicago 


NEW YORK DETROIT ° DALLAS LOS ANGE 
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0-B MALLEABLE IRON 
HARDWARE I$ TODAY'S 
BEST BUY BEGAUSE-- 


Malleable iron is shaped by cast- 
ing, allowing correct functional 
design to be incorporated with the 
fewest compromises brought about 
by manufacturing restrictions. * 


Malleable iron is, fortunately, the 
least critical metal in the ferrous 
group--easiest to obtain for ap- 
proved use. 


Malleable iron has a good, practi- 
eal ratio of strength to weight-- 
O-B hardware is amply strong 
for the heaviest service. 


Malleable iron, upon rusting, 
forms a tenacious, indestructible 
coating of iron-oxide that acts as 
a perfect protection for the metal 
underneath--it is unique in this 
valuable respect. 


Malleable iron is extremely duc- 
tile--will withstand severe twist- 
ing and bending without failure. 
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This is worth a lot to you, and we'll tell you why...O-B is 
the only supplier to the electrical industry that offers you 
this combination: (1) Manufacture of all hardware in 
its own plant under specialized, controlled conditions. 
(2) Complete freedom of choice between casting and forg- 
ing, depending wholly upon its suitability for the work. 
(3) Production of every kind of high-voltage insulator and 
assembly of all porcelain with metal parts. (4) Adequate 
facilities to test any piece or any combination mechanically 
and electrically...From all of this comes a well rounded- 
out attitude in hardware design, backed by a thorough 
knowledge of its relation to the broad transmission picture. 
O-B engineering starts at the crossarm and ends at the 
conductor. It doesn’t over-emphasize any specialty...With 
unlimited choice of material and wide experience, O-B de- 
signers have turned to malleable iron as the most satisfac- 
tory metal for transmission hardware. Some of the reasons 
for this choice are listed here. They are good reasons for 
your choice of O-B hardware for greatest reliability. 


hio Brac. 
MANSFIELD, OHIO 


Canadian Oh!o Brass Company, Ltd., Niagara Falis, Ontario 


KEEP BUYING WAR BONDS 
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0-8 HARDWARE AND INSULATORS ARE THE ONLY SUCH 
COMBINATION MANUFACTURED BY A SINGLE ORGANIZATION 
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EASY TO ASSEMBLE METAL PARTS ON 


ILLINOIS 


POTHEAD PORCELAIN 


% The top and bottom surfaces of ILLINOIS 
Pothead Porcelain are absolutely parallel. End 
surfaces are ground by special machinery when 
required. 


Perfect assembly, so important tc the pothead 
manufacturer, is assured—a feature which in. 
creases production efficiency. 


Another step in the manufacture of ILLINOIS 
Pothead Porcelain is that of gaining exact di. 
mensions—this is accomplished through profile 
control which makes possible uniform contour 
as well as accurate dimensions. 


HIGH 
Aaa ee eo Tee 
HIGH 
MECHANICAL STRENGTH 


| 

e 
EXACT DIMENSIONS | 
Pm Da) See. 


ILLINOIS ELECTRIC PORCELAIN CO. 
MACOMB ILLINOIS 
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Prevent Blow-by & Resist Wear! 


UR ARTIST has cut away part of the top of WEAR IS MINIMIZED! In addition, these oils minimize 
O that Diesel piston and put a spotlight on it. wear by forming tenacious films that resist rupture 
For, right there, Gargoyle D.T.E. Oils Nos. 1-5 and the wiping action of piston rings which are 
can help prevent a lot of operating trouble. forced against the cylinder walls by high gas 


THE RINGS STAY FREE TO SEAL AGAINST BLOW-BY! At ring- pressure. 

zone temperatures, even under full-load operation, 

these oils resist the formation of hard carbon and For long, trouble-free operating life and maxi- 
gummy deposits which get mum engine performance in large and medium- 
behind those rings and cause size Diesels, be sure you are using a Gargoyle 
them to stick. D.T.E. Oil No. 1 to 5. 












SOCONY-VACUUM OIL COMPANY, INC. — Standard Oil of N.Y. Div. * White Star Div. » Lubrite Div. « Chicago Div. 
j White Eagle Div. « rae Div. * Magnolia Petroleum Company * General Petroleum Corporation of California 








A central station arranged its L&N boiler-control equipment as shown here. Included are Metermax Micromax Recorder with tear 
Combustion Control, Micromax Round-chart Recorders for superheated steam, steam purity and COs, and a device for removal of day’s recor 
Micromax Strip-chart Recorder for air, gas and water temperatures. 


MANPOWER GOES FURTHER ( 
With Instruments & Controls by L&N | 


Supplied one at a time, or in completely-assembled pan- which thermocouples or Thermohms (resistance-thermom 
els, L&N’s dependable, fully-automatic instruments and ter bulbs) can be located. Records are extremely legibld 
controllers are helping many a power plant which must Instruments may be equipped for automatic control ¢ 
stretch its remaining manpower. Typical groups of equip- superheat. For further information, write us. 


ment are shown here. Micromax COz Recorder. The simple, accurate, sens 


Micromax Flow Recorder. For accurate determination tive equipment which requires hardly more attention th 
of steam and water flow. The meter-body is the revolution- does a pyrometer. Can be either a guide to manual adjus: 
ary, highly precise Centrimax (centrifugal-force) machine. ment of combustion, or can automatically operate fuel-ai 
Integrating and recording are separate, independent func- ratio setting of Metermax Combustion Control. Fo 
tions; neither affects the other. Integration is on the further information, write us, or see Catalog N-91-16) 
Recorder’s counter; rate-of-flow is shown on record in 1941 edition. 
typically thorough, visible, finely-detailed Micromax fashion. 
Recorder may be Strip-chart or Round-chart. For further ces meet any load conditions, without sacrifice of ef 
information, see Catalog N-28-160, 1942 edition. ciency. Combines the sensitivity of electric control wit 


Micromax Temperature Recorders. Multiple point in- the simplicity of pneumatic, to form equipment of ou 
struments supplying multicolor (or single-color) records of standing dependability for medium and large plants. Fo 
temperatures of steam, gas, air, water, from any points at further information, write us. é 

Jri Ad N-163(9a bs 


Metermax Combustion Control. For helping boiler fu: 


ee LEEDS & NORTHRUP COMPANY, 4938 STENTON AVE., PHILA., P 


LEEDS & NORTHRUF & 


ruck 
A Slogan For All Americans MEASURING INSTRUMENTS ~- TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACE, ;, 


D's 
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Jobs don’t come tougher for trucks than the building and 

operation of the 1600-mile ALCAN Highway. Through 

Canadian mountain wilderness, muskeg and swamp, FWD's 

have conquered every phase of this tough job for trucks. 

FWD's were in on the construction work . . . hundreds 

now operate as military cargo trucks... others, with 

heavy snowplows, are relied upon for snow removal ser- 

BR: vice ...many, mounted with equipment for road building, 

Nae’ Reus Wheel-Drive Pradile with Canter 4 maintenance, telephone, light and power line construc- 

rential SAVES Tires—Gas—OilReplacements 77 tion, are proving their versatility and all-'round ability to 

Ta ein) conquer these toughest of jobs, on non-stop, 24-hour-a- 
= day schedules, every day! 

Whatever the iob may be...whether the 

“objectives” are military or commercial .. . 

rugged FWD's have the power and sta- 

mina to stand the most punishing service. 

THE FOUR WHEEL DRIVE AUTO CoO. 


CLINTONVILLE, WISCONSIN 
Canadian Factory: Kitchener, Ontario 


(The Oldest and Original Exclusive Builders of Four-Wheel-Drive Trucks) 


CONSTRUCTION UTILITIES Oil FIELDS MILITARY _ 





THE 


MOTOR 


MECHANISM 


Pacific Electric 
Breakers Assures 
Reliability and 
Low Maintenance 


The prime mover of a breaker must be fast and reliable. 


Years of field service have proved that the Pacific Electric Motor 
Mechanism stands out in speed, reliability and low upkeep for 
actuating Pacific Electric Breakers. 


That's because the motive force for operation results from 
spring-stored energy. The spring is automatically pre-wound by 
low AC or DC current. There are no expensive station batteries, 
no short-life rectifiers, no air compressors. You get simplicity 
of design which further assures positive operation. You have 
easy manual closing and perfect synchronizing because of the 
fast, constant operating speed. First reclosures can be either 
immediate or time-delay, as desired. 


The rapid arc extinguishment of the famous Pacific Electric 
Expulsion Chambers permits fast interruptions and fast reclo- 


sures. This saves on oil carbonization and offers utmost safety. 
For 37 years the Pacific Electric Mfg. Corporaticn has special- 
ized in the manufacture of high-voltage switching equipment 
which has saved maintenance and offers utmost dependability 
for utilities the nation over. Get all the facts on Pacific Electric 
Breakers with the years of refinements of the automatic motor- 
wound spring-actuated Motor Mechanism. 
Cc. H. Cutter G. B. Kirkwood 
1015 Securities Bidg. 437 S. Hill St. 
Seattle, Wash. Los Angeles, Calif. 
J. E. Redmond Co. Filbert & Fredericks 
448 W. Madison St. 90 West St. 
Phoenix, Ariz. New York, N. Y. 
Other Representatives in Principal Cities 


Pacific Electric Mfe. Corporation 


5815 THIRD ST.,SAN FRANCISCO, 24, CALIF. DUNES HIGHWAY, GARY, INDIAN 
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Engineering Design 
—Creator of America’s Mechanized Might 


In war, as well as in peace, the design en gineer is the vital 
link between the inventive mind and the 
mass-production reality 


T 1s gratifying and interesting to note that reports of new 


“secret weapons” not _ have reversed their course 
uring the past few months . . . they also have increased in 
equency. Once they filled us with dread and misgiving. 
oday the enemy does the worrying. 

Word about the latest new Army weapon reached us as 
his was being written... a 242 ton truck that performs on 
ater as well as on land with equal efficiency. ““The Duck” 
sembling an overgrown amphibious jeep, is particularly 
ited to landing operations where docks are lacking. 
oaded with 20 fully equipped soldiers or their equivalent 
supplies, its propeller runs it ashore. It climbs the beach 
n its six-wheel drive and continues the trip on land. 

This important addition to 
ur “second-front’”’ fighting 
quipment, coming so close- 
‘on the heels of the now 
mous tank-killing ‘‘Bazoo- 
a”, is one. of many history 
aking contributions of 
merican design engineers — 
he men who transform neb- 
lous ideas into practical 
ealities — the men who make 
ur war machines superior to 
ose of our enemies. 
Invasion and eventual vic- 
ory became a certainty as 
on as America’s design en- 
mneers threw their full effort 
ito the war against aggres- 
jon. Adapting intricate ord- 
ance designs to mass production, these men developed 
eapons such as the M-10 destroyer of Rommel’s tanks 
md brought out the new fighting planes and bombers 
iat have won the air superiority that has turned the tide 
gainst the Axis. ‘Taking ideas and giving them form, select- 
ig the materials of construction, deciding upon the 
icthod of fabrication, adapting the electrical and mechani- 
| parts that power the product, specifying the finish that 
rotects and beautifies it . . . these men are the focal point 
f American production. Their ingenuity has no parallel. 
nce they put automobiles on a mass production basis and 
ithin the reach of all. ‘Today, after less than three years 
d with little previous experience in armament* design, 




























This is the thirteenth of a series of edito- 
rials appearing monthly in all McGraw- 
Hill publications, reaching more than 
one and one-half million readers. They 


are dedicated to the purpose of telling 
the part that each industry is playing in 
the war effort and of informing the pub- 
lic on the magnificent war- production ac- 
complishments of America’s industries. 





they have brought America’s war weapons to the highest 
efficiency .. . surpassing Hitler's weapons despite all the 
vaunted scientific wizardry of the Germans and their ten 
year start. 

At this point it is well to remember that while Ger- 
many’s military might is traceable to its superiority in 
armament, many of the basic technological discoveries 
(including the airplane and the submarine) are the prod- 
ucts of American genius. The Germans always have been 
aware of the military advantages of technological superi- 
ority and have forced its expansion with all their might. 
They knew that mobility and surprise play a decisive Tole 
in modern warfare and their design engineers were kept 
busy, with unique intensity, 
to achieve unprecedented re- 
sults in fast-moving, hard- 
hitting fighting equipment. 
Our own military and indus- 
trial engineers did pot go into 
action until it became certain 
that we would be involved in 
the conflict. But even before 
our country actually embarked 
on its Preparedness Program 
they were busily engaged in 
developing the designs of our 
war equipment. ‘Tanks, planes, 
guns, ships and hundreds of 
other apparatus and machines 
of war were studied. Carefully 
selected committees of our 
national engineering societies 
were organized under the leadership of the Army Ord- 

nance Department to serve as advisors and consultants in 
the development of advanced designs of tanks and other 
motorized equipment of war. The above mentioned “Duck” 
and the now famous Sherman tank are just two of the 
many results of these efforts. 

After the Preparedness Program had officially been 
launched and Congress had made its initial appropriation, 
it was necessary to create the manufacturing blueprints 
from which the engines of war could be built. Because 
the designs of the machines of production, as well as the 
designs of the products themselves, determine the speed 
and economy with which anything can be manufactured, 











the capacity of our industrial system is dependent, to a 
considerable extent, upon the ability and ingenuity of 
American design engineers. Germany’s military might was 
successfully mechanized because Germany, for more than 
10 years preceding the war, was riding the wave of a world- 
wide technological revolution. This revolution was as far- 
reaching as the advent of the electric motor and the inter- 
nal combustion engine. It was born of the profusion of 
inventions and discoveries since the last war. German 
design engineers took advantage of every one of these. 

If we are to defeat our enemies and if we are to continue 
to play the leading role in the post-war world we must 
make better use of the new technology than do our ene- 
mies. The job is up to American product engineers who 
already have made tremendous strides in designing the 
intricate machinery of production and of war equipment. 
Much remains to be done however. 

It has been said that the Germans have not developed 
one single item that can be classified as basically original, 
nor are there indications that any so-called “secret weapon” 
will henceforth be developed by them. Today the Nazis are 
completely outclassed by the tremendous manpower of engi- 
neering brains that is at the disposal of American industry. 
Although we were faced by the same fundamental prob- 
lems of shortages in materials, manpower and time, our 
engineers not only solved these problems quickly and effec- 
tively, but they outstripped the enemy by the preponderant 
weight of talent which we were able to bring to bear upon 
our problems. As is evidenced by studies of the designs of 
captured German war equipment, our airplanes are faster, 
carry heavier loads, have superior protective armor and heav- 
ier armament. Our tanks, especially the Shermans, stand un- 
matched. Our tractor-mounted artillery excels theirs in 
fighting power. Our automotive vehicles are the envy of 
the world. Our battleships are supreme. Our signal and de- 
tection devices are frustrating all of our enemies’ attempts 
to dominate the seas. 

And as we approach the end of the conflict, the pattern 
of which already has been set, the forces that converted 
American industry from peace to war- production will again 
be brought into pl: iv, and the product engineer will con- 
tinue to be the fulcrum. Our post-war industry will grow 
from his blueprint. Nor will his job be any less urgent, any 
less responsible, any less sweeping in its effects than were 
his efforts during the war-preparedness program. 

Since the cessation of the manufacture of peace-time 
goods, many new materials and production techniques have 
been developed. Plastics, synthetic rubber and magnesium 
in the field of materials were relatively new and restricted 
in their uses when war came. So were powder metallurgy, 
induction heating, electrostatic heating, adhesives for join- 
ing metals and compressed resin-impregnated wood. The 
new possibilities in product design created by the electronic 
devices and applications developed during the war period 
virtually stun the imagination and the “atomic revolution” 


promises to change the entire pattern of manufactt 
operations. 

Never before has there been so much speculation a 
the future as there is today. Looking forward, who 
doubt our limitless capacity to continue our indu: 
world leadership? 

While no one can predict developments in product 
sign in the post-war period, certain it is that they wi 
so vastly different and so far superior to existing de: 
that they will obsolete most products as we know t 
today. With engines of vastly superior metals, designe 
burn 100 octane gasoline and built to a precision ten t 
greater than that of pre-war engines, our post-war aut 
biles will give from 40 to 60 miles to the gallon. Tires 
last from forty to fifty thousand miles. The comfort 
smoothness with which these cars of tomorrow will ; 
along are undreamed of today. Polaroid windshields 
eliminate the glare of oncoming headlights and the d 
will need to give but scant attention to the manipula 
of his simplified gear shifts. 

According to no less an authority than Igor Sikorsky 
stand on the threshold of a new air age in which the 
copter will contribute to the greatest prosperity we | 
ever known. 

Prophecies are hard to make at a time like this 
speedy house building seems to be a certainty in the w 
of tomorrow. Air conditioning, new methods of heat 
humidifying and drying, promise to be necessities in 
post-war home. Vacuum sweepers will be much lighter, 
noisy and easier to manipulate. Washing-machines wil 
fully automatic and practically free of noise and vibrat 
Not only will our homes and most of the furnishings b 
radically new design, but so will the factories and mach 
that produce them. 

Only one factor can prevent the fulfillment of the dr 
of the product designer. His job is not accomplished | 
night. ‘To convert sound ideas into production bluept 
involves a great deal of time and money. The buildin, 
test models is an expensive and tedious procedure. 
abundance of seed money is required to perfect the P 
uct, to develop mass- produc tion methods and to bring i 
fruition as a finished saleable product. 

It is the patriotic duty of every industrial leader 
hasten these developments so that the material ben 
created by them may speed our progress along the roac 
abundance. 





President, McGraw-Hill Publishing Company, | 
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Sr Sd Mi For over a quarter of a century electrical engineers have learned to depend on 

the copper-steel combination of Copperweld for its inherent strength, con- 
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CHLORIDE 
BATTERIES 


SMALL SUBSTATION OR MAIN POWER PLANT 
the Exide-Chloride’s dependability assures their protection 





T isn’t large, that substation of the Dakota Public Service 
Company, located at Bowdle, S. D.—but it is important. For 


TO MAKE YOUR BATTERY LAST— the three 38 KV and one 33 KV lines of the Dakota Public Service 

Company and the Northwestern Public Service Company—two 

1 Add approved water at regular intervals. separate organizations—are tied in at this substation, permitting the 
Probably your local water supply is safe to interchange of 1.5 million KVA per month. 


use. If in doubt, ask us. ; : . : 
Circuit breakers at this well equipped substation are provided 


© Koop top sf battery clon and dry. for automatic switching through a 2000 KVA, 38/33 KV stepdown 


transformer. 
3 Check your D.C. control-bus voltmeter to Like so many of the nation’s largest power plants and generat- 
see that it is in calibration. Keep battery ing stations, the Bowdle substation relies upon Exide-Chloride Bat- 
fully charged but not overcharged. teries for the operation of its oil circuit breakers. Here a 60-cell 


Exide-Chloride, provides ample power for this important task. 


4 Keep written records of water additions, 


voltage, and gravity. The Exide-Chloride Battery’s long life and dependability are 


almost traditional. And while it requires the minimum of main- 
tenance care, every effort should be made to see that this care 1s 
administered faithfully during these trying times. If you need any 
help in solving your battery problems, our Engineering Service 
Division will be glad to assist you. Write for Bulletin 3225. 


THE ELECTRIC STORAGE BATTERY COMPANY 
PHILADELPHIA 
Exide Batteries of Canada, Limited, Toronto 
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Fe Quick Production Shifts | 








ice 
‘or Future demands on your plant are being decided This broad engineering experience is available | 
va on battlefields thousands of miles away. To meet to you, to help you better meet today’s demands, | 
the them, utmost flexibility in production facilities is and get set for the swift changes that may come 
the order of the day. tomorrow. 
ed Such flexibility depends to a large extent on For prompt action, call our local office. Or send 
- your plant distribution system. Is it adaptable to for the helpful booklet below. Westinghouse 
quick changes in the nature, density and location Electric & Mfg. Co., East Pittsburgh, Pa. J-94563 | 
at of loads? | 
t : s 
os Westinghouse engineers have helped hundreds UP-TO-DATE FACTS ABOUT DISTRIBUTION SYSTEMS | 
of war plants choose the “one best” distribution Deee ap te Ge on fetens ee 
z - plant distribution systems. Seasnone 
. system for their needs. In each case, increased Send for 24-page Booklet,B- [= | ae ET ek | 
n- efficiency and protection against sabotage, with 3152, which briefly describes ce | 
is he | D eatatiat he he h different plant distribution 
z the least use of critical materials—have been the suai, aad polate out the 
ns governing factors in the selection. * advantages of each. 
PLANTS IN 25 CITIES. OFFICES EVERYWHERE 
(3 
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Design for Lighting—Today and Tomorrow 


@ Simple and modern in design, the new 
Sylvania fluorescent fixture meets all nor- 
mal industrial lighting requirements. 


It is another fluorescent first for Sylvania 


et A ar 


— this all-purpose standardized fixture of 
the future. 


The streamlined top-housing, which 
weighs less than three pounds, encloses 
the ballast and protects it from dust. 


Optional knockouts permit any known 
type of mounting. And ir fits into any 
lighting plan — individual or continuous 
row. 


Two or three lamps can be used, depend- 
ing on light output desired. 


There is an accessible starter socket and 
knockout provision for a pull chain if 
need be. 


HANG IT HOWEVER YOU WANT 


individual mounting 


> ce 
ce ree ae SER cm 


inthe Aiconlanietagee clea ier sinciatasiace 


continuous row installation 
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The fixture is equipped with a light a1 
durable composition reflector that has 
designed-in efficiency of 86 per cent 
even higher than that of porcelais 
enameled metal in conventional contour 
This reflector stands up under extren 
temperature and humidity conditios 
“Captive Latch” fastenings that requi 
no tools for removal make it easy 
service. 


The Sylvania fixture of the future 

available in 40-watt and 100-w 

lengths. It carries Underwriters’ Labor 
tories approval and our own 90-day guaf 
antee. And it meets governmental ft 
quirements in every particular. For fh 
details, write Dept. M&F 7. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


Formerly Hygrade Sylvania Corporation 
Ipswich, Mass. 


INCANDESCENT LAMPS, FLUORESCENT 
LAMPS, FIXTURES AND ACCESSORIES, 
RADIO TUBES, ELECTRONIC DEVICES. 
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A farmer would be in an unending bedlam of argument with 
all his neighbors should he re-measure the boundaries of his land by 
the original way of determining the acre. Here is the way it was 


done about the time of the fall of the Roman Empire in 476 A.D.: 


Wie Iding TeX ha ARTES whoa sprig, the farmer would push his ox until NO OTHER COMMODITY 
perforce the ox stopped to catch his breath. Twice up and back they I$ MEASURED $0 


would go, a rood between each furrow, and that was an acré—and AS 


that, too, was the conception of standardization. Compare it with ELECTRIC POWER 


today's high standard of measurement of electricity set and met by 


the electric utilities and the manufacturers of watthour meters. 


@® SANGAMO ELECTRIC COMPANY frvivore 
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It gets damn hot inside a tank and an aircraft engine is no slouch when 
it comes to radiating b.t.u.’s but Melmac* insulating parts have proved 
they can take it—up to 400°F! And Melmac’s high dielectric proper- 
ties .. . dielectric strength and arc resistance are maintained under the 
most severe service conditions . . . humidity, dust and dirt, temperature 


changes. 
This comparatively new plastic, developed in Cyanamid’s Research 


Laboratories, is available in several types which have been “‘field tested” 
in actual service under wartime conditions. One of these types will un- 
doubtedly meet your requirements. All offer unusual dielectric prop- 
erties, can be mass-produced by conventional molding methods and 
equipment, are readily available for essential civilian or military needs. 
Get the full story on this new plastic insulating material by writing for 
more information. Our technical representatives will be glad to discuss 
your problem with you, give you full cooperation and arrange for tests. 


AMERICAN CYANAMID COMPANY 
PLASTICS DIVISION 
35 ROCKEFELLER PLAZA, NEW YORK, N. Y. 


* Reg. U. S. Pat. Off. 


Aircraft engine ignition assembly 
sleeves and shields are typical appli- 
cations where the right heat resistance 
and dielectric strength of Melmac com- 
bine to offer a plastic of unusual in- 
sulating value. Current wartime de- 
mands restrict the commercial use of 
Melmac to essential needs. Samples 
for research and testing, however, may 
be obtained without preference rating. 


 CYANA weap PLASTIC 
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PROVING GROUND FOR INSULATORS... 


The temperament of the Lapp organization is that of dissatisfaction with existing 

methods, existing designs. It is this spirit which produced the Line Post and 

which made necessary the Lapp laboratory, a corner of which is photographed 

above. No sanctum sanctorum, this laboratory is truly an engineers’ workshop, in 

continuous day-to-day use, testing, discarding, proving new designs. As we learn 
L | how to build better insulators, we build them. Meanwhile, we feel secure in our 
ww claim that today’s Lapp insulators are adequately suited to today’s needs, that 


ASS pn, 908 can do no better than to insulate your lines with Lapp. Lapp Insulator Co., 
S 


SS Inc., Le Roy, N. Y. 


~S 
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The Thirty-First Time 
Was Also the First’ 


Not all contact problems yield the answer on the first 
try. In this case, thirty different combinations of ma- 
terials were tested; the thirty-first experiment brought 
the desired solution. And—it was the first time the 
problem had been licked. 


War demands have uncovered marvelous design in- 
genuity on the part of manufacturers. But new designs 
breed new material problems and this case was no 
exception. Indeed, it was plenty tough. 





The part was a regulating relay for automotive equip- 
ment. The electrical contact specification was the knotty 
question. In test gperation, alloys used produced ex- 
cessive material transfeg, indicating eventual contact 
failure. But Mallory engineers delved into experience 
and “know how” to come up, on the thirty-first try, 
with a Mallory Elkonium that measured up to the job. 


Without that experience to draw on, tests might easily 
have run to a hundred and thirty-one tries ! 


Mallory aids many a manufacturer to get maximum 
life from contacts and complete contact assemblies. 
Specifically, Mallory services, in this connection, can: 


1. Suggest contact alloy for any application. 


2. Suggest backing materials and methods 
of assembly. 


. Suggest most suitable operating condi- 
tions for the contacts. 


Mallory will be glad to cooperate with you. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 


scent 
IMALLORY 


ELECTRICAL CONTACTS AND CONTACT 
ASSEMBLIES... NON FERROUS ALLOYS 
POWDERED METAL ALLOYS 
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CERTIFIED PROOF OF THE SUPERIOR 


“OXIDATION 
STABILITY 


OF SHELL TURBO OIL 


— turbine! 


DURS OF OPERATION” alone does not determine the quality of a 

ine oil. More important are the characteristics of the oil during a 

a period. Did the oil need purification? Was make-up oil kept to 

minimum? Did the system and the oil show rust? These are the 

of things that determine whether your turbine is operating eco- 

ically, trouble-free. 
ne of the many outstanding performance records of Shell Turbo ce 
is indicated in the analyses shown at the right. Note how little arith 
age took place even after 24,483 hours of continuous operation. TT 
eis definite proof that Shell Turbo Oil has superior oxidation yee 
lity. It also prevents rust. Can the turbine oil you now use match CHARACTERISTICS 


Draw off a sample and see. ° 

or details on this and other outstanding performances ; Viscosity @ 100° F. 

hell Turbo Oil see the Shell man. Or, write Shell Oil Pea 

npany, Inc., Dept. ““E,” 50 W. 50th St., New York, N.Y., / 

100 Bush St., San Francisco, Cal. . j f Neutralization No. 
‘SHELIZ 

SHELL TURBO OIL ‘\. 7 


Performance record of Shell Turbo Oil in a 6,000 kw. 
mrrently, the U.S. Navy has first call on Shell's entire production of marine turbine oll 
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unit of a large utility company in the Southwest. 
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“YOU HAVE DONE A 
GOOD JOB OF SENDING 


GLASS TO WAR” 


ENGINEERS! SEE All THESE 
OUTSTANDING ADVANTAGES! 


WLY developed Pyrex brand 

Multiform Glassware is something 
every engineer should know about. Its 
general characteristics include low loss 
factor, high dielectric strength, negli- 
gible water absorption and adequate 
mechanical strength. For example, Multi- 
form glass #790 meets requirements of 
U. S. Navy Standard RE-13A-317F. And 
all Multiform glasses will comply with 
the A.S.A. American War Standard on 
Radio Insulation Materials of Low Di- 
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electric Constant; 


While rock bottom prices on electrical 
coil forms are obtained by designing 
within the specifications on the opposite 
page, the characteristics of these glasses 
plus Corning’s new fabrication methods 
makes possible an extremely wide rang¢ 
of shapes and sizes, with close dimen: 
sional tolerances. Whatever your clec- 
trical insulation requirements it will pay 
you to investigate Corning Multiform 
Glass Insulation! 


July 10, 1943 
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] DO THIS...DESIGN YOUR FORMS WITHIN 
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*L.ourtsipe piameters between 1 inch and 3 holes tapped. | 
inches. 5 maximum of 10 holes for coil forms 5/32 
*2.WALL THICKNESSES between 5/32 inch and inch to 7/32 inch thick with maximum 
9/32 inch. of 2 holes tapped. | | | 
* 3,LENGTHS up to 9 inches (with better prices 6 maximum of 14 grooves to the inch. H 
for shorter lengths). * 7 JOLERANCES on general dimensions + 2.0%, | 
4.maximum of 20 holes for coil forms % inch but not less than + 0.010 inches. i 


and 9/32 inch thick with maximum of 4 Proposed A.S.A. Standards. 


2 vo THIS... 







Se SSS SS SSE eee ee ee ee 
5 
& Corning Glass Works 

& Insulation Division, Dept. W-71, Corning, N. Y. 





t 
g Please send us estimate on coil forms as per attached 
g blueprint and data below: 
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yrex Insulators 
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"PYREX” isa registered trade-mark and indicates manufacture by Corning Glass Works. g Ra SSS SRR RRR RRR eee eee ee 
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Our wire and cable fabrication starts with 

the copper rods rolled in our own mills... 

From this “base of operations” every step in 

the manufacture of our various products is 

carried on under strict engineering supervision. 

Our standards are exacting and, even in these 

days of high-speed production, no product leaves 

PRODUCTS this modern plant without the approval of our 


HOT ROLLED COPPER RODS Inspection Department. 


BARE AND TINNED COPPER WIRE a: ? ae 
(in rounds, flats and squares) For Wires and Cables of dependable quality, keep in mind 


BARE AND TINNED STRAND 


URC WEATHERPROOF WIRE Se 
COTTON, PAPER AND ASBESTOS 2 VY ome 
MAGNET WIRE € an 


(in rounds, ficts and squares) 


a, | CABLE CORPORATION 


asi yy INSULATED WIRES AND 
(Thermoplastic—Neoprene) ROME, N. Y. 


LEAD COVERED CABLES SALES OFFICES 


SERVICE ENTRANCE CABLES NEW YORK CHICAGO LOS ANGELES 
60 E. 42nd St. 208 S. Jefferson St. 327 E. 4th St. 
ee TTSEORON PITT se Ts ery rst 
” oppers . ns . rus 
a eae wastinefen Pe RSHMOND NA: SEF"Nee Center Be 
e va. ew 2 r g- 
MARSHFIELD HILLS, MASS. 
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POTHEADS ... BOXES... OIL FUSE CUTOUTS . . . OIL SWITCHES AND MULTIPLE CIRCUIT OIL DISCONNECTS 
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12500 Ib. station here’ 


! the boiler-fecd 
PUMPS? 


When the American Gas and Electric Service 
Corporation planned a 76,500 kw high-pressure 
addition to the Twin Branch Station, no one had 
ever built boiler-feed pumps of this size for 2800 
Ib. per sq. in. pressure. 

For years Ingersoll-Rand has been a leader in 
the manufacture of high-pressure boiler-feed 
pumps and had furnished pumps for every steam 
station in American Gas and Electric’s Central 
System. So it was natural that Ingersoll-Rand 
should be asked to help solve the pump problem 
at Twin Branch. 

Three 8-stage, boiler-feed pumps were supplied. 
Each has a capacity of 1230 gpm, a discharge 
pressure of 2800 psi, a suction pressure of 700 psi 
and handle boiler-feed water at 340°F. Each 
pump is driven by a 2500 hp, 3600 rpm motor. 

Two primary boiler-feed or tank pumps were 
also supplied. These have a capacity of 1275 gpm, 
a discharge pressure of 700 psi, a suction pressure 
of 50 ft. and handle 262°F. water. 

The 700 psi suction pressure of the boiler-feed 
pumps was selected so that the boiler-feed units 
from an existing section of the plant could be used 
as spare tank pumps. The new boiler-feed pumps 
have forged-steel, barrel-type casings. They were 
specially built for Twin Branch Station but the 
fundamental I-R design had been proven in other 
boiler-feed plants and in the refining industry. 

Twin Branch Station has now been successfully 
operating for two years. Result: More power to 
beat the Axis. 

Ingersoll-Rand Company, Cameron Pump 
Division, 11 Broadway, New York, N. Y. 


Ingersoll-Rand 


10-316 





ENTRIFUGAL PUMPS * CONDENSERS * COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO BLOWERS * OIL AND GAS ENGINES 
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If your present manufacturing operations or AND IN MANY OTHER INDUSTRIES ... hundreds of thousa 
postwar plans involve product parts where high of Micarta parts are used where dielectric strength 
dielectric and mechanical strength is essential, ey ee 
consult Westinghouse. In many of these applications Micarta } 

Skilled Micarta engineers will be glad to study T°Placed unavailable critical materials and 
your product ... analyze its applications . . . serving better, due to its unusual properties. If 


a fact, for instance, if you were to wear Mica 
“gloves” 1” thick, you could stand on wet grou 


: ; ; ; ; and safely handle a high tension wire carryin 
This experience is particularly extensive with 250,000 volts. 


respect to applications where effective insulation 


is necessary... 

FOR EXAMPLE, IN THE MANUFACTURE OF RADIO EQUIPMENT 
for the Army and Navy .. . tube sockets, coil forms, 
variable resistor housings and terminal strips are all 
made from Micarta plate and tubing. 

ON FIGHTING SHIPS . . . Micarta panels are used in circuit 
breakers that control gunfire equipment ... in cable cleat 
blocks used to separate power cables from bulkheads. TYPICAL MICARTA TOUGH JOBS |! 

WAR APPLICATIONS 


give you the benefit of 35 years’ experience with 
industrial plastics, 


For complete Micarta data, phone your neare 
Westinghouse office or write to Westinghow 
Electric & Manufacturing Company, Dept. 7+ 
East Pittsburgh, Pennsylvania. 5-06 


552 


Sy ° 
6 
“ S © Aircraft structural parts Protective helmet liners 
‘4 as CS In Ou S< ; Industrial gears Aircraft control pulleys 
NE Steel mill bearings Bus supports 
PLANTS IM 25 CITIES OFFICES EVERYWHERE Thrust washers Fuse mountings 
Marine bearings Insulating washers 








carve The INDUSTRIAL PLAST! 
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Burndy SCRULUGS and QIKLUGS 


ef 
Both these favorites are unit assemblies. Thus cables can be inserted 



















easier and quicker . .. and there are no extra parts to loosen or lose. 
This feature assures a stronger, more efficient connection, too. Both 


are furnished with tongues blank, or drilled as required. 


The Scrulug provides extreme compactness, with high mechanical 
strength. Only 4 sizes are required to accommodate cables rang- 
ing from *4 to *200 ... or from #14 to 4/0 strand. 


The Qiklug also provides extreme compactness, and is equipped 
with an oversize stud to eliminate all danger of stripping or distor- 
tion when tightening. And only 11 sizes of the standard Qiklug 
are necessary for cables ranging from *3 to 2000 mem. Also 
supplied in variations to meet all connector needs. 


Catalog giving complete information on these and other time-saving, 
cost-cutting Burndy ccsnectors gladly sent on request. 


cape 
Rar 


BURNDY ENGINEERING CO., INC. 
107 Eastern Boulevard * New York 54, N.Y. 
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Delivered “as you want. it” 


by Dtancad, TRANSFORMERS 





Forming dependable links in vital electric power (/ 
supply lines, Standard Transformers are installed ‘a ‘es oO a 
the world over—in Navy Yards, Power Stations, iss Scena 


Armament Plants . . . and in farm areas. 

To help you get electric power ‘‘as you want it,” 
Standard offers a complete line of equipment and 
a staff of experienced engineers backed by a 
smooth-running manufacturing organization. 

A letter or wire will quickly put the nearest 
Standard representative in touch with you. 


ENGINEERED AND BUILT 


To meet Ug 1ecdd 


The flexibility of the Standard Manufacturing 
process; the experience and resourcefulness of 
Standard engineers, enables us to design, build 
and deliver promptly, dependable, efficient trans- 
formers to meet your needs. From the smallest 
types to 10,000 KVA. units—liquid or air cooled— 
individual transformers or unit substations—you 
can depend on Standard Transformers. 





One of the newest type Standard distribution transform- 
ers is shown above. Dependable, efficient, economical. 
Entirely self-protected (Type ESP.) 
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Tue service flag of the Bell System 
had 46,200 stars on May 1. It has a 
lot more now. Telephone men and 
women are serving with the armed 
forces everywhere. 


Those who are right in the middle 


eo a as 


of the fighting realize especially the 





importance of the telephone job 
back home. 


“Tell the gang.” their letters say, 
“to keep on plugging. 


A Flag with 46.200 Stars 


“We wouldn’t have the stuff fo 
fighting if the rest of the Bell Sy: 
tem wasn’t sticking to the job an 
pushing through the calls that ge 
things done. 


“Takes team-work to win a war 
especially a big one like this.” 


BELL TELEPHONE SYSTEM (Bo 


*% Your continued help in making only vital calls to 


war-busy centers is more and more essential every day. 
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Already spearheading 
service campaigns... .for 
more than 40 Utilities 


THE Pl PLAN 


Introduced a short time ago, Anaconda’s Preven- 
tive Maintenance Plan is being widely used by 
utilities to help customers keep electrical systems 
operating efficiently—despite shortages in essen- 
tial wiring, equipment. 

Already some 40 utilities are actively engaged in 
this program. With it, they are helping their indus- 
“@™ trial power customers maintain continuous wartime 


production by preventing electrical breakdowns. 


j// 


Tomorrow may be foo late... do it today 


Jucon's PREVENTIVE 
 [V[AINTENANCE rum 
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1 WHAT THE PLAN IS 


The PM plan is a simple but comprehensive way 
to safeguard war production by preventing elec- 
trical breakdowns before they develop. 


2 HOW iT WQRKS 

The plan provides a practical means of making 
periodic, systematic analysis of circuits and equip- 
ment. Uncovers potential weaknesses . . . suggests 
ways to correct them ... prevents overloading 
of lines. 

Data thus gathered aids local W.P.B. Branches 
in reaching decisions on requests for materials 
to prevent breakdowns. 


3 HOW UTILITIES BENEFIT 


The PM plan helps utilities maintain close custo- 
mer contact despite a lack of “something to sell.” 
Offers basis for service campaign that definitely 
appeals to customers. Puts the utility in a leader- 
ship role for furthering war production through- 
out the area it serves. 

If you aren’t already utilizing the Anaconda Pre- 
ventive Maintenance Plan, mail the coupon for 
full details. 43234 


25 Broadway, New York City 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production, 


I a anc ahah Mesa sied eng Mae gh 
ARID cs conialts csi ceeiahe cobbtiindcdes asinine Gara db te sbbdetqubsebaii nstécecndeesorensebsuine 


| Anaconda Wire & Cable Company 
' 
' 
PIII sche daissvascerdp ogimigenscevoceneons epnaphaasooads NUON cis shicnddoedotiiacisseslantahiimanai 
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Business Week April 24, 1943 


NEW PRODUCTS 
ees 


Electronic Drive 


Because most a.c, motors are built for 
a single designated speed, and most in- 
dustrial plants are supplied only with 
4.C. power, manufacturers use various ex- 
pedients to secure variable speeds when 
needed. These can take many forms 
ranging from Step-cone Pulleys and vari- 
able speed gears on machine tools and 
other equipment to elaborate installa- 


tions of various types for converting @ 
to d.c., permitting use of d.c. motors. 
ewest method of changing speeds is 
electronic, wherein thyratron tubes take 
just as much a.c. Power as is needed for 
a given speed and convert it for a d.c. 
motor. Newest outfit of the type is the 
Mot-O-Trol Electronic Adjustable-Speed 
Drive, just announced b Westinghouse 
sctric & Mfg. Co. Kast Pits 


radio, a switch, and a shunt-wound d.c. 
motor. You set a radio-like dial to the 
speed desired and flip the switch. A 
standard drive is available for ratings u 

to 1 hp. and a speed range of 1 to 20. 
more powerful drives can . designed to 
special order, with wider speed ranges, 
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SSEMBLING giant high tension switches for the distri- 
i. bution centre of Grand Coulee Dam power plant, these 
n are typical of thousands on the job day and night to 
bake available to the war plants of America unlimited 
ectric power. 

To handle industry’s wartime requirements for electric 
nergy, power plants everywhere are maintaining their 
m turbines at maximum power output, by lubricating 
hem with Texaco Regal Oil. 

Texaco Regal Oils rapidly free themselves from air and 
ter, and highly resist oxidation, emulsification and sludge 
prmation, assuring normal bearing temperatures . . . and 
pvernors instantly responsive to every load-change. 
So effective have Texaco lubricants 
oved that they are definitely pre- 
ed in many other important fields, 
few of which are listed below. 

A Texaco Lubrication Engineer will 
dly cooperate in the selection of the 
post suitable lubricants for your equip- 
nent. Just phone the nearest of more 
han 2300 Texaco distributing points in 
he 48 States, or write: 

The Texas Company, 135 East 42nd 
reet, New York, N. Y. 


THEY PREFER TEXACO 


More buses, more bus lines and more bus-miles 
¢ lubricated and fueled with Texaco than with 
other brand. 


More stationary Diesel horsepower in the U. S. 
lubricated with Texaco than with any other 
and. 


More Diesel horsepower on streamlined trains 
the U. S. is lubricated with Texaco than with 
l other brands combined. 

More locomotives and railroad cars in the U. S. 
lubricated with Texaco than with any other 
ond, 

More revenue airline miles in the U. S. are 
with Texaco than with any other brand. 
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NE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—CBS %* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 
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OFFICIAL VU. S&S. NAVY PHOTO 


HE wide range of AmerTran tant advances are being incorpo- 

applications is strikingly re- rated in AmerTran products. They 
vealed in the many jobs they aredo- _— are being proved daily under se- 
ing for our Navy. At the bases are vere service and climatic condi- 
the AmerTran power transformers tions. Your post-war AmerTran 
and high voltage test equipment. | equipment will reflect these im- 
Aboard ship are AmerTrans inthe — provements in the form of greater 
searchlight control and anti-aircraft ruggedness, economy, case of in- 
range finders. In fire-control, too, stallation and higher efficiencies. 


AmerTrans help keep the battle- 


wagons on the target. Even under Ww 


water, there are AmerTrans—in AMERICAN 


TRANSFORMER COMPANY 
To meet these war needs, impor- 178 EMMET STREET, NEWARK, N.J. 


ship logs. 


PIONEER MANUFACTURER OF 
TRANSFORMERS, REACTORS AND RECTIFIERS 
FOR ELECTRONICS AND POWER TRANSMISSION 
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NATIONAL ELECTRIC PRODUCTS FOR 
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THE WORLD’S LARGEST PRODUCERS 


OF ROUGHING-IN WIRING SYSTEMS a 
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AS RECENTLY ANNOUNCED, we 
are now building “Megger”’ instruments 
in this country, and are in production on 
the popular “Meg” and “Super-Meg”’ 
types. The acceptance accorded these 
new all-U. S.-made instruments has 
added to our already large backlog of 
orders, which we are now filling as 
rapidly as possible. Your orders for 
““Megger” instruments will be accepted 













according to priority ratings and with 






our assurance that delivery will follow 






as quickly as our further-expanding 






facilities will permit. 





BIDDLE BULLETINS 


@ Use of Hand-driven “Megger”’ Tester, 
Bulletin 1655-W. 


@ How to Test Insulation and Avoid Trouble 
in Electrical Equipment, Bulletin 1640-W. 


@ Various types of “Megger” Insulation 
Testers, Catalog 1685-W. 


@ Bulletin 1735-W on the New U. S.-made 
“Megger” Insulation Tester in plastic 
molded case. 


gage 
gas any nat 
: 






Now, more than ever, it is vital to hold electrical 
failures to a minimum. Periodic testing of the insu- 
lation of motors, generators, cables, signal-con- 
trol and other electrical apparatus can save price- 
less time and protect irreplaceable equipment. 
Testing with a “Megger” instrument is only 4 
matter of minutes, but it can reveal potential dam- 
age and save days of costly delay. 

“Megger” insulation testers are completely self- 
contained—wholly independent of batteries. Sim- 
ply connect to the equipment under test, turn the 
hand cranked generator and read insulation 
resistance directly by the pointer over the scale. 
Over 40 years of service in industry has proved the 
value of “Megger” Practice. 

Write for any or all of the bulletins listed and a 


free copy of the Pocket Manual of “Megger’ | 


Practice, No. 1420-W. 


JAMES G. BIDDLE CO. . 1211-13 arcu sTREET - PHILADELPHIA 7, PENNA. 
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Wiring Voltages 


The shortages of critical materials in this 
war will probably have a more profound effect 
upon interior wiring design than any other one 
thing that has happened in the past twenty years. 
In the first place the industry and the public 
have through experience of the war years come 
to understand that many of the old bugaboos 
are not so frightening after all. It’s like learn- 
ing to eat olives—not so bad if you eat a few. 


Most important of the war practices is that 
of higher voltages resorted to in order to save 
copper. How far will we go? In the case of 
cold cathode lighting the tube voltages will be 
in the thousands, but for hot cathode circuits, 
at least for commercial and industrial interiors, 
we must be prepared to accept 440 volts. 


With the incandescent lamp 110 volts gave 
the greater efficiency in light output, but that 
isn’t so with the fluorescent lamp. In fact, the 
higher voltage will be better. 


The only important hurdle that will have 
to be taken after the war is that of safety to 
life. During the war the code makers have in- 
terpreted voltages of this range to be safe pro- 
vided equipments were mounted high enough 
to be out of the reach of a worker and pro- 
vided they were not separately switched. 


This raises the question of whether 440- 
volt electricity is more dangerous when sup- 
plying a lighting circuit than when supplying 
a motor circuit. While this may sound like one 
of the new. moron conundrums, if isn’t meant 


to be silly at all. The distinction lies, first, in 
the training of the person or persons using each 
and, second, in the more rugged character of 
motor circuit devices. 


Isn’t that our lead, then — build more 
safety, if necessary, into the devices for con- 
trolling lights instead of such artificial limits 
as are presently in the wartime interpretations? 


For residences, the question is not so sim- 
ple, nor, for that matter, is it at all pressing. 
It is probable, however, that the future may 
see a demand for 220-volt wiring in homes. It 
would be smart for wiring system designers to 
be studying the problem now. 


This question of higher voltagés, however, 
involves other problems than safety. Markets 
for the expansion of electrical service and en- 
ergy-consuming devices and apparatus are defi- 
nitely limited by voltage because of higher cost 
and load limitations of lower voltages. Con- 
sidering the pressing post-war need for employ- 
ment, this is not an unimportant matter. 


In other words, there is not only the tech- 
nical problem of safety to be considered but 
the policy problem of future markets. Shall we 
then leave this matter entirely to the decision 
of those charged with code revision, whose past 
history has always been tinged with extreme 
conservatism, or shall we also, through joint 
industry deliberations of executives, study the 
broader aspects of better service to the pub- 
lic, larger markets and greater employment? 










































Treatment and Stubbing 
Extend Pole Life—I 


]. G. CHAREST.° Pennsylvania Power & Light Company, Hazleton 





GENERAL OBJECTIVE of a pole 
program for the system has been to 
direct and control pole maintenance 
in such manner that the annual cost 
will steadily be reduced. The result is 
a maximum return upon the money 
expended consistent with maintenance 
of a high standard of service, a sat- 
isfactory physical condition of the 
pole plant and the cultivation of good 
public relations. It is confidently be- 
lieved that this program has extended 
the useful life of poles by an average 
value of at least five years and prob- 
ably more. 


Program Outlined 


Over the last thirteen years this 
program has embraced the following 
measures in addition to adoption of 


*Superintendent of Lines and Substations. 


PPL FORM 298 R —100M-11,38-35260 


Pole Inspection Record | 
PENNSYLVANIA POWER & LIGHT CO. POLE No. 13 { g 


Location VW. Corner of fulton Court & Maple St. 


A comprehensive program of inspection, records, tables, 


ground-line treatment, stubbing and pole mounts aimed at 





maximum economy of pole plant investment and maintenance 


treated poles for all new installa- 
tions: 


1. Reinforcement of deteriorated poles 
by use of 

(a) Wooden stubs. 

(b) Pole mounts. 

(c) Metallic reinforcements. 

2. Elimination of all unnecessary de- 
teriorated poles. 

3. Resetting deteriorated poles when 
practical. 

4. Development of engineering criteria 
for replacement, reinforcement, resetting 
and ground line treatment. 

5. Establishment of an inspection pro- 


gram. 

6. Establishment of a report and record 
system. 

7. Life extension of partly deteriorated 
poles by ground line treatment: 

(a) Charring and spraying with hot 
creosote. 

(b) Osmoplastic treatment. 


At present there are approximately 
400,000 poles on the system. These 
are segregated as to types of initial 
treatment as follows: 





FIG. 1—Pole inspection record calls pole up for inspection and aids inspector in routing 


his work 


48 (72) 


Percent 
Hot and cold treatment .......... 50 
DE SOE kos a ake 14 
Pentrex treatment ............. com | 
Zinc meta arsenate .............. 8 
CES eat tec ens 1 
RMIIORUBE 2505s Gin Sarees aes 21 
100 


When any deteriorated pole re- 
quires rehabilitation, first considera- 
tion is given to the possibility of 
eliminating it, which may require Man s 
some rearrangement of adjacent fa- 
cilities, such as removing two poles Mist fix 
and installing the new one midway 
between. Such respacing is usually 
planned in advance for lines having 
unnecessarily short spans. When 
elimination is impractical the possi- 
bility of cutting off, treating new Mipspect 
ground line area and resetting is ™ All ; 
considered. Next, consideration is Mall b 
given to butt reinforcing. The pole MiMallati 
is replaced only after all the above MMonabl 
methods of rehabilitation are con- Mijpected 
sidered impractical. he di 


The 
Pole Reinforcing ays b 


System wide use of pole reinforce Mpector 
ments was instituted in 1931. From jmful 
1934 to 1937 about 1,200 to 1,60) mers. 
deteriorated poles were reinforced Inspe 
annually with wood stubs. The ac fmples t 
tivity rose at 5.500 per year in 1937-ge old 
38 and dropped to 2,500 in 1939.,MP#ll be 
The present program is about 1,2009Ps five 
per year. From 1935-37 a very fev Remo 
Hammel & Williams pole mounts wer least 
used; they are as effective as woodgmpove en 
stubs, but can be justified only here Obtai; 
the cost of pole replacement is more id the 
than $70. Other types, however. havegm decay 
rather definite strength limitations: wh 
in some instances they develop little cumfe 
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ore than half the original strength 
the pole. 

About 2,000 Nepsco reinforce- 
ents were installed from 1936 to 
038 and a limited number of Allen 
el-channel pole supports were used 
» 1937-38. Wood stub type of pole 
inforcing is preferable to all other 
nethods used, except that it is ob- 
tionable in appearance in promi- 
ent locations and may be an obstruc- 
on in restricted or heavy traffic 
cations. 


Pole Elimination and Resetting 


Practice of eliminating deteriorated 
les where possible has resulted in 
he removal of 4,800 in the last six 
ars. 

When a deteriorated pole has excess 
ight and at least a 2-in. shell of 
od wood at the new butt end the 

ayed butt is cut off and the pole 
eset in place after treating the ground 
e section with Osmoplastic. This 
ole must, however, have strength at 
he new ground line comparable to 
hat of the new pole which would 
therwise have been installed, and 
pust be treated, otherwise the life of 
he reset pole would probably be less 
han six years. There have been ap- 
oximately 2,000 poles reset in the 
st five years. 

Inspection Procedure 

Among the operating instructions 
signed to execute this program of 
ole conservation are the following 
nspection rules: 

All new poles, regardless of kind, 
hall be inspected ten years after in- 
illation except that groups of ques- 
mable chestnut poles may be in- 
ected earlier at the discretion of 
he division superintendent. 

The next inspection date shall al- 
ays be one year prior to the in- 
ector’s estimate of the end of the 
seful life, but not to exceed ten 
ars. 

Inspections of reinforced and reset 
les to determine the condition of 
ie old pole and of the reinforcement 
hall be made at intervals not exceed- 
ig five years. 

Remove the ground to a depth of 
least 8 in. around the pole and re- 
love exposed deteriorated wood. 
Obtain the original circumference, 
id the circumference after removal 
i decayed wood, near the ground 
te, where the greatest reduction in 
tcumference has been made. 
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FIG. 2—History card records file data of pole location, dimensions, inspection dates and 


maintenance 


Determine the extent of internal 
rot and quality of remaining wood by 
taking increment borings at 6 in. be- 
low and 1 ft. above the ground line. 
If internal decay is found at these 
points take an additional boring at 
4 ft. above the ground line. 

The inspector shall arrange to have 
a lineman assist him in determining 
the condition of a pole which appears 
questionable in the upper portion. 

Obtain the number and depths of 
rot pockets. 

In case it is inadvisable to remove 
paving from around the pole, a brace 


POLE Szamee"™” RECORD 
PENNSYLVANIA POWER & LIGHT CO. 


and bit shall be used to ascertain 
condition of pole below pavement. If 
the pavement is removed for inspec- 
tion and the pole is found to have less 
than two years life, the pole shall be 
replaced promptly before restoring 
the paving. 

Avoid, as far as possible, damag- 
ing solid treated pole surface, which 
would cause premature decay. This 
shall not preclude careful inspection 
of the surface or careful prodding of 
suspicious spots. 

Standard creosote treated or locust 
heart wood untreated ;', x 14-in. 
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FIG. 3—Sheet used by construction department's treating or inspection crews and operat- 
ing department inspectors to record both treatments and inspections 
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Table I—Load per Conductor Due to '2-in. Ice and 8-lb. Wind (Lb.) 








No 


6A Str. Copperweld Cu............ 


151 


216 
302 


324 
453 





Size and Kind of Wire 100’ | 150’ | 200’ | 250’ | 300’ | 350’ | 400’ | 450’ | 500’ 
Span | Span | Span | Span. Span | Span | Span | Span | Span 
No. 6 Solid bare copper. ............ 78 | 116| 155] 194| 233] 271] 310| 349] 388 
No. 4 Solid bare copper............. 80 | 120] 160] 201| 241] 281] 321 | 361| 401 
No. 2 Solid bare copper............. 84 126 167 210 252 294 336 378 420 
No. 1 Solid bare copper............. 86 | 129| 172] 215| 258| 300] 344| 387| 430 
No. 2 Str. bare copper.............. 86 129 172 215 259 302 345 388 431 
No, 1 Str. bare copper.............. | g9| 133| 178| 222] 267| 311] 355| 400] 444 
No. 1/0 Str. bare copper............ Poe 137 183 | 229 275 320 366 412 458 
No. 2/0 Str. bare copper............ | 95] 142| 1897 236] 284] 331| 378] 425} 473 
No. 3/0 Str. bare copper............| 98 147 196 245 294 343 392 441 490 
No. 4/0 Str. bare copper............ | 102] 153] 204] 255] 306| 357] 408 | 458] 510 
} 
| 

No. 6 Solid T.B.W.P............... | g9/] 133] 177| 221] 266| 310] 354] 399] 443 
No. 4 Solid T.B.W.P................ 91 | 136] 181 | 227| 272] 317] 363 | 408| 453 
No. 2 Solid T.B.W.P............... 96 | 144] 192| 240| 288] 336/| 383 | 431 479 
No. 1 Solid T.B.W.P............... 97| 145| 194] 242/ 201 | 339| 387] 436| 484 
No. 1/0 Str. T.B.W.P............... | 107 | 161 | 214] 268/| 321/ 375 | 428 | -482| 536 
No. 2/0 Str. T.B.W.P............... | 111] 166| 292] 277] 333/ 388| 444, 499| 554 
ee ST eee 119 | 179| 238] 298| 357| 417| 476| 536] 595 
Pees 6 MAO ok cake sh ccecwpeates 84| 126| 168] 219| 251 | 293/| 335 | 377] 419 
eS BBs oss inde eee pees ss | 132| 176] 219| 263| 307/| 352| 395| 439 
Wh 0 RA discs cl accaeens 90 | 136| 181! 226| 271| 316/| 361 | 407| 452 
WRT AEE it a 93| 140] 186| 233| 280] 326 | 372| 420! 466 
SET) 6 a rai ae 97 | 145| 193] 241| 290] 338 | 386 | 434| 483 
We: BA ASLMI: ss oy cdcaske vives 100 | 150! 200] 250] 300| 350! 400| 450/ 500 
Mes 4M A.M: 6 iccixcie 104 | 156/ 208] 260| 312] 365 417| 469| 521 
No. 7A Str. Copperweld-Cu.......... 82} 123] 163| 204) 245 | 286 | 326 | 367 | 408 
No. 6A Str. Copperweld-Cu..... cree] s2| 123] 164| 205| 246/| 287| 328 | 369| 410 
No. 4A Str. Copperweld-Cu.......... | 86| 129] 172] 215] 258] 301 | 345 | 387] 430 
Twisted-pair telephone wire.......... 90 135 180 225 270 315 | 360 | 405 450 
50-Pair telephone cable............. | 115 | 170 | 230} 290} 345} 400) 460 | 520} 575 

Table II—Load per Conductor Due to Angle (Lb.) 

Break Angle 
Size and Kind of Wire 
| 2 | 4 | © | # | wo | ie | we | as 

rob elo aati 
No. 6 Solid bare copper............... |. 92 43 | 65} 87) 108; 130] 151 | 162 
No. 4 Solid bare copper........... i: 34| 68| 103| 137] 171 | 205 | 239| 256 
No. 2 Solid bare copper............0.-0000. | s5| 109| 163| 218| 272] 326| 380| 406 
No. 1 Solid bare copper...............-.05. 65 | 130] 196 | 261 | 326 | 391 | 455 | 488 
No. 2 Ste. bare copper............2.0005. 55 109 | 163| 218| 272 326 | 380 | 406 
No. 1 Str. bare copper............ -c.ee--| 6 | 138} 208} 275 | 343] 412] 480] 515 
No. 1/0 Str. bare copper................. 70 | 140 210 279 349 | 418 487 | 522 
No. 2/0 Str. bare copper...............-- 70| 140| 210| 279} 349/ 418 | 487| 522 
No. 3/0 Str. bare copper.......... ays Sen 70| 140 | 210| 279) 349) 418) 497) 522 
No. 4/0 Str. bare copper....... oe ora 70 | 140 | 210) 279) 349) 418 | 487 | 522 
Na 6M TEMES. 2 22 | 43 | 6s | 87| 108| 130| 151} 162 
ge Ses Ore 34| 68! 103| 137| 171 | 205 | 239| 256 
Mia, PONE WIN v5 545 cess anacdst 35 | 109 | 163 | 218| 272] 326| 380| 406 
SEE SS Re is 65 | 130! 196| 261 | 326 | 391| 455 | 488 
No. 1/0 Str. T.B.W.P.......... 70 | 140 | 210} 279 | 349/ 418 | 487 | 522 
eR Oe TW, oo sk os oo veces 70| 140; 210/ 279| 349/ 418 | 487| 522 
a8 On TO WF ooo Raa 70 | 140 | 210 | 279) 349| 418 | $87 522 

i } i 
i AMM icc constcck youn; 45; a1! 136| 1si| 227| 272] 316] 340 
G/B BAB, 9065 dp ccssevemavasevesces 60} 120; 181 | 241} 301 | 332 | 386) 414 
ih se te age 70| 140| 210| 279| 349] 418 | 487 | 522 
an: BA AU 05 on iss Cock beka teas 74| 148| 222| 296) 370| 444/ 516 | 554 
Ma SRAM Sci 70| 140| 210| 279| 349| 418 | 487 | sez 
RAP NMR oe i os on a ne te 70 | 140 | 210 | 279 | 349| 418 | 487} 522 
ie 4R ALB 555 ee 7 140| 2101 279) 349! 418 | 487 | 522 

| | 

No. 7A Str. Copperweld Cu............ 58 | 116| 174 | 231| 289) 347 | 404| 432 

| ! ' t 

1 


No. 


4A Str. Copperweld Cu 


Twisted pair telephone wire.............. 
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wood plugs shall be inserted in hor 
poles unless the pole is condemned, ; 
which case plugs shall not be used, | i 
No inspection shall be made to ¢, 
termine the strength of wood whe 
it is frozen. 
Special care shall be exercised j : 
determining the actual condition 
wood which is thoroughly saturate 
with water because saturated poy 
wood often appears good. 
Poles shall not be considered fy 
reinforcement if the shell thickness , 
good wood is less than 24 in. at low: 
attachment or if the portion aboy 
ground has less than three years » 
maining life. LP. 





Pole Ground Line Treatment 


















Eight different methods of grouni 
line treatment of poles in service wer 
investigated beginning in 1933. Sine 
1934 250,000 poles, of 300,000 1 
quiring treatment, have been treatm’. . 
by two methods—150,000 by charringug”' 
and spraying with creosote and 1(V, large 
000 by the Osmoplastic method. Pra. atts: 
tically none of these treated pol” rs 
have fallen since this program wa | 
instituted. Other treating methods infamy '2" ; 
vestigated appear to be more expe sacl 
sive, less effective or a hazard | 2 : 
livestock or water supplies. mg 

Both charring and spraying afm * 
Osmoplastic treatments are effectiv fe ; 
in preventing surface decay in groun! ‘ o 
line area. Results obtained from them ye 
methods are being continually studiefim ye 
and indications at present are that t Piel 
Osmoplastic treatment might be mom’ '"® 7 
effective due to better penetration 
the wood and may require less fr 
quent application. It is estimated tha [lect 
either method should be effective {ff 'oad ce 
five to eight years. This extended pol tion of 
life at the ground line will result ig@jextent | 
a continued reduction of the numbeg™in the c 


of poles to be reinforced and reset. Ohio, I 
intricate 
Record System connect: 


INTER 
ric ut 
comple 
to use 
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Several forms are used in conneqyg owned | 
tion with recording information ) the Ohi 
the inspector and in the record dq hio Pi 
partment (Figs. 1, 2, 3). pletion 

Inspectors are provided with Tabl@@é “figui 
I and II to guide them in their regi oronto 
ommendations as to method of restqg'en - All 
ration or treatment. tle lines 

A subsequent article will show trable d 
slide rule which has been devised ij" obtai 
simplify computations of loading Power fi 
number of bands required for stu At tir 
bing, ete. is 


"Protectic 
‘Central 
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Phase Shifter Regulates 
Figure 8 Interconnection 


Load division on three-utility system in Ohio, 


previously difficult, 


now superior — Tie-line 


loadings are controllable within requirements 


L. P. FERRI,* Ohio Public Service Co., and H. R. VAUGHAN.t Westinghouse Electric & Mfg. Co. 





INTERCONNECTIONS between elec- 
tric utility systems have become very 
complex, and since it is imperative 
to use existing generation and trans- 
mission equipment to full capacity 
large regulating transformers are 
proving valuable for phase-angle or 
voltage control. A significant ex- 
ample is the phase-angle regulator 
(Fig. 1) installed and operating at a 
station of the Ohio Public Service 
Company to control the flow of power 
between three electric utility systems. 
This regulator, one of the largest 
ever manufactured and having the 
highest voltage ‘rating, was applied 
after a system study had been made 
on the network calculator. It has 
accomplished its purpose with grati- 
fying results. 











Application Requirements 


Electric power for the industrial 
load centers in the northeastern sec- 
tion of Ohio is supplied to a large 
extent by generating stations located 
in the coal mining region of southern 
Ohio. It is transmitted over a rather 
intricate network made up of inter- 
connected 132-kv. transmission lines 
owned by the Ohio Edison Company, 
the Ohio Power Company and the 
Ohio Public Service Company. Com- 
pletion of the interconnection formed 
a “figure 8” loop, made up of the 
Toronto-Boardman-Salt Springs-War- 
ten - Alliance - Canton-Akron-Toronto 
tie lines (Fig. 2), over which consid- 
table difficulty has been experienced 
in obtaining the proper division of 
power flow. 

\t times of heavy power demands 


_— 


"Protection Engineer. 
ventral Station Engineer. 
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FIG. 1—Power flow between three in- 
terconnected systems effected by 138-kv. 
phase-shifting transformer 


in the Akron district the proportion 
of power flow over the Salt Springs- 
Warren and the Canton-Akron lines 
exceeded the limits prescribed by the 
contract between the three companies; 
this condition could be avoided only 
by opening the loop. Thus the pur- 
pose of the interconnection was de- 
feated and the advantages gained 
by such an arrangement were com- 
pletely nullified. A more workable 
solution was necessary, and so an 
extensive study was made of the 
system characteristics, including all 
possible conditions of loading and 
generation, conforming to normal and 
future operation. Certain possible 
changes in the network also had to 
be considered. Some of this infor- 
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mation could have been obtained 
by tests and by laborious analysis, 
but it was found more practical 
and expedient to use an a.c. calcu- 
lating board which gave the answers 
quickly, compactly and precisely. 
Representatives from the three in- 
volved utilities participated in mak- 
ing the study. 

A phase-shifting transformer was 
selected as a means of maintaining 
power flow within contract limits 
after all other possible solutions 
were eliminated. A trapsformer, capa- 
ble of shifting the voltage +12 deg.. 
was chosen because this angle was 
adequate for practically all possible 
conditions. The probability of ab- 
normal conditions requiring more 
than 12 deg. shift did not econom- 
ically justify a larger regulator. A 
very important phase of the study 
involved proper location of the regu- 
lator in the loop; it was installed 
at Evergreen substation of the Ohio 
Public Service Company in the tie 
line between Warren and Salt 
Springs. Line current, of course, de- 
termined the regulator size. 


Description of Regulator 


The regulator is rated 138 kv., 
104.7 amp. when self-cooled, but has 
air-blast equipment to increase its 
rating to 139.5 amp. Provision is 
made on the terminal board (Fig. 3) 
for connecting the series transformer 
windings for either phase-angle or 
voltage control. When connected for 
phase-angle control the regulator is 
capable of shifting the voltage phase 
angle +12 deg. in 16 equal steps in 
each direction. Connected for voltage 
control, it is capable of approximately 
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East Akron 
Ohio Edison Co. 


(0.E.Co.) 


Synnyside (OP Co 
Torrey (0.PCo.) Canton 
Canton 


To Massillon 
(OP S.Ca) 


Warren 

Ohio Public 
Service 

Alliance “~ Phase shifting 

(0.P5.Co) 


trans former 


Salt Springs 
(O.E.Co) 


Boardman 
(0.E. Ca) 


@ Generating station 


Division point of 
ownership 


Philo 
Ohio Power Co. 


Auxiliary 
Transformer 





Regulating 
Transformer c 
Series 


“Transformer 


FIG. 2—Figure 8 loop involves three systems and three division points FIG, 3—Either phase angle or voltage control obtainab D 


Fig. 3—Full lines for + 12-deg. phase-angle control; dotted lines for voltage control (20 percent buck or boost) whe 


20 percent buck or boost in 16 equal 
steps. 

The two-winding regulating trans- 
former, the series transformer, the 
preventive auto-transformer and the 
three-phase auxiliary transformer for 
supplying power to the control and 
air-blast equipment all are assembled 
with their necessary leads and ter- 
minal connectors in a common tank. 
The tap changer is in a separate com- 
partment attached to one side of 
the main tank; an opening is pro- 
vided through which 
pass the leads from 
the regulating and 
preventive auto-trans- 
formers. Radiators 
and blower equip- 
ment are attached 
symmetrically around 
the remaining three 
sides of the tank to 
make the over-all 
floor space of the reg- 
ulator approximately 
square. Fans are 
automatically started 
and stopped by a 
thermostat responsive 
to top oil tempera- 
ture. Any one of the 
fans or_ radiators can 
be removed individ- 
ually without taking 
the remaining fans 
or radiators out of 
service. 

Because of its 
large physical size rately 


Overall height 28d inches ss tenet ee 


~~" Tank height 2/6 inches *** 
Shipping height (89 inches 


FIG. 4—Heavy 


52 (76) 


and weight, approximately 100 tons 
total, the regulator had to be care- 
fully designed and proportioned to 
meet shipping clearances; neverthe- 
less, shipment was made with the 
cores and oils completely assembled 
in the main tank and immersed in 
oil. The radiators, tap-changer com- 
partments and bushings could be 
shipped separately without creating 
a major assembly problem at the 
time of field installation. The core 
was held to minimum size by using 


inches 


SAipping clearance to rail 


2090 
+42 


St Ps 
Shipping width 


Shipping clearance 





lines show how shipping clearances 


(dotted lines) were met by shipping excrescences sepa- 
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Hypersil iron and the tank diamete 
was reduced by bracing for vacuum 
treatment through use of channel 
type bands around the outside p 
riphery. 

Shipping height clearances (Fiz 
4) were met by splitting the tank 
above the tap-changer throat; dumm 
covers were installed over the to 
of the tank and over the tap-chang: 
opening. The shipping oil level, nea fim FIG 





ly up to the tank split, completel™m %* 
covered cores, coils and the tefm ™™ 
minal boards. By welding a vertics 
barrier in the tap-changer throat th the 
need for lowering the oil level belo Pi 
e 


terminal boards was eliminated. On); 
1,500 gal. of oil was drawn off ani fore 












shipped in separate containers; tha 
rest of the oil remained in the maiggg ™@" 
transformer tank, having a_ totdgm POW’ 

capacity of 10,400 gal. 
Protection and Control Th 
Regulator, connected into the Wag "45 | 
ren-Salt Springs circuit (Fig. 5) and 
is controlled manually from the st filled 
tion switchboard, where high-speet betw 
pilot-wire relays protect the line an that 
regulator, considered as a_ uni durin 
against internal faults. Lightnini the | 
arresters connected to the substatioggg "°W 
bus and to the line side of the regugm " ° 
lator guard against surges from tht the n 
transmission line. Induced surges img "°° 
the secondary of the exciting tran It he 
former or in the primary of th for c 
series transformer are taken care og™m Volta 
by Deion gaps which are connecteqg OWne 
between the windings and ground line | 
ELEt 








ble 


these gaps are included as an in- 
tegral part of the regulator. Com- 
ponent parts of the regulator insula- 
tion are completely co-ordinated and 
an atmosphere of nitrogen is auto- 
matically maintained in the space 
above the oil to preserve it properly. 

A motor-operated air-break switch, 
remotely controlled from the switch- 
board, is provided to by-pass the reg- 
ulator when its current-carrying ca- 
pacity is exceeded or when it must be 
removed from service. An interlock 
prevents closing the switch except 
when the tap changer is in neutral 
position and quadrature voltage is 
zero. The interlock system may be 
extended to allow closing and open- 
ing the switch only when condi- 
tions are favorable for the operation. 

Dispatcher at Massillon knows 
what loads are being transmitted 
through the Warren-Salt Springs line; 


Motor operated 
by-poss air break 


. trons former 
=. lightning or resterT 
“Pilot wire reloy (ng 
0.°.5.Co. Substation OE Co. Substation 





FIG. $—Regulator included with transmis- 
sion line im zone of high-speed pilot wire 
relays 


the system of carrier current tele- 
metering also registers conditions in 
the other tie lines in the loop. There- 
fore, he is able at all times to super- 
vise the control’ of the regulator to 
maintain the desired division of 
power flow in the loop. 


Results 


The phase-shifting transformer 
was placed in operation in May, 1942, 
and its operation thus far has ful- 
filled all expectations. The tie line 
between Warren and Salt Springs, 
that formerly had to be kept open 
during certain parts of the day lest 
the power flow get out of hand, is 
now kept closed all the time. Only 
on rare occasions, when sections of 
the network were opened, has it been 
necessary to by-pass the regulator. 
It has proved its value as a means 
for controlling power flow in a high- 
voltage transmission loop of multiple 
ownership, where restrictions in tie- 
line loadings are necessary. 
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Conservation in 
Power Station Design 


A summary of structural, mechanical and electrical de- 
sign practices that contribute to the miniumum use of 
critical materials in modern power plant construction 


F. H. HOLLISTER,* Sargent & Lundy, Chicago, IIl. 





IN THE DESIGN of electric gener- 
ating stations and associated trans- 
mission and distribution facilities 
engineers have always in the past 
balanced economics against conserva- 
tive engineering. Today not nearly 
so much stress is put on economics 
as on conservation of material. As a 
result, important, strange and sur- 
prising results are being obtained. 
Many of these innovations will be 
retained and improved in the future. 
Few 100 percent reversions to pre- 
vious practices and standards are to 
be anticipated. 

We may look in the future for still 
further developments in conservation 
along lines already well established, 
particularly if the war should con- 
tinue for several years. Fields which 
appear to offer the greatest potential 
for future developments in material 
conservation include: 

1. Further steps in the standardization 
of equipment, apparatus and materials. 

2. An extension in the range of use of 
hydrogen cooling in electrical apparatus 
and machines. 

3. Substitution of reinforced concrete for 
steel in building structure columns, beams 
and girders. 

4. Omission of windows from power and 
switch houses and improvements in air 
conditioning. 

5. Design and construction of plants 
where the steam turbine and steam gen- 
erating units are wholly or partially in- 
stalled outdoors. 

6. Development of new simplified sys- 
tems for auxiliary power distribution. 

7. Use of silver in the replacement of 

‘copper for buses in more places. 

8. More economical use of cable and 
elimination of duplicate feeds and ties 
with the improvement in protective de- 
vices. 





*Chief Electrical Engineer. 
Abstracted from a paper presented at the 
peerat Power Conference, Chicago, April 9, 
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9. Operation of cables at higher tem- 
peratures after research and operating ex- 
perience to check on probable life. 

10. Use of protectives in electrical work 
to a greater degree, thereby permitting 
simplification of electrical systems and use 
less primary copper. 

11. Improvement in the artificial cool- 
ing of transformers with air. 

12. Cooling of switchgear with air to 
increase current rating either by circulation 
of air in the room or by forced filtration 
through equipment. 

13. Extension in the use of common 
frame single-tank oil circuit breakers, also 
air circuit breakers. 

14. Development of better and cheaper 
metallic and non-metallic surfaces in light- 
ing luminaires. ve 

Conservation steps already taken 
fall logically under one of two gen- 
eral headings—those applying to 
structural and mechanical design and 
those applying to electrical design of 


power stations. 


Structural Design 


Buildings for housing turbo-gen- 
erators and steam-generating units 
are being designed today, almost 
without exception, with no walls be- 
tween turbine and boiler rooms. 
Where turbines and boilers are oper- 
ated from a common aisle, reduced 
manpower, better vision, shorter dis- 
tances and more efficient operation 
are some of the advantages of this 
construction. Other savings are real- 
ized through shorter steam and pip- 
ing connections, less ground space, 
less building material and more di- 
rect cable and conduit connections. 

An extension of this idea has al- 
ready been employed in three recently 
completed plants where the wall be- 
tween the turbine room and the con- 
trol and switchgear room was omitted. 
Thus, there is less over-all ground 
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space, less steel, and less other build- 
ing materials required. 

Further reduction in critical build- 
ing material for columns and rein- 
forced concrete has been accom- 
plished by omitting large sections of 
the floors in turbine rooms, leaving 
the turbo-generator sets mounted on 
reinforced concrete “islands” with 
narrow walkways around the ma- 
chines. In a certain recently designed 
10,000-kw. two-generator power sta- 
tion by observing these features of 
design, a saving of some 32,000 Ib. 
of steel was effected in a building 
132x130 ft. and a turbine room. 


Chimneys 


To conserve steel new boilers are 
being built more frequently with re- 
inforced concrete or brick chimneys 
than with steel stacks. It is estimated 
that a steel stack 100 ft. high and 
20 ft. inside diameter requires about 
30 tons of steel. A reinforced con- 
crete chimney of like dimensions re- 
quires not more than 10 tons of 
reinforcing steel. While the steel 
stack with a brick lining costs more, 
it has a much longer life. 

Some power station buildings and 
switch houses are being built with- 
out windows, or with glass block win- 
dows, to save metal frames, lintels 
and window operative device. This 
construction requires mechanical ven- 
tilation and air conditioning, but less 
tonnage of the steel. With or without 
windows, the building costs are about 
the same. With air conditioning pro- 
visions taken into account, however, 
the differences in costs are still not 
appreciable. Operating and mainte- 
nance advantages, however, make the 
closed type of building construction 
attractive. 

Perhaps the latest innovation is in 
making the superstructure columns 
and beams in power houses and 
switch houses of reinforced concrete 
instead of steel. For example, a two- 
story switch house 200 ft. long x 50 
ft. wide x 40 ft. high—400,000 cu.ft. 
—now being built of reinforced con- 
crete will require 30 tons of reinfore- 
ing steel for columns, beams and 
girders. If steel were used 120 to 
130 tons would be required. This 
means a saving of from 90 to 100 
tons of steel. While there is a steel 
saving, the use of reinforced con- 
crete in columns, beams and girders 
increased the size and the length of 
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the building about 100 ft. This in- 
creased the amount of copper re- 
quired for buses and connections 
about 1,000 tons. 

In power house building several 
minor features are being treated dif- 
ferently: Floor sections are made of 
wooden or reinforced concrete in- 
stead of steel plate or grating. Win- 
dow frames use wood instead of 
steel. Possibly wooden frames are 
better because they are non-rusting 
and have longer life. Wooden frames 
probably have 40 or more years life 
if painted. Steel sash might rust out 
after less than 20 years. Wooden 
stairs instead of steel are being used; 
wooden handrails and wooden lou- 
vers are common. Walls made with 
brick instead of concrete save ap- 
proximately 20 percent in the cost. 
Where wood is used it is considered 
as only a temporary expedient, to be 
later replaced in most places by steel. 

Certain mechanical design features 
which have been under consideration 
for some time have been hastened by 
the war. For example, during the 
past year or so the factor of safety in 
stresses in the design of boilers has 
been reduced from approximately 5 
to 4. Recently WPB asked the 
A.S.T.M. to liberalize the rating on 
valves and fittings. Condensers are 
now being figured and designed to 
have less condensing surface for the 
same duty. Where structural steel was 
used for machinery bases, reinforced 
concrete is now used. Coal bunkers 
and ash hoppers are being built of 
concrete, instead of with steel plate. 
No more space is required, and equal 
life is expected. 

Outside the power house, switch- 
yards and substations have wooden 
columns or posts, beams and braces. 
The salvage value in a wooden struc- 
ture is not so much as in a steel struc- 
ture, but there is a considerable sav- 
ing in steel. In one recently designed 
138-kv., nine-bay switchyard, 155 
x 200 ft., there was a saving in steel 
of 40 tons by using wood. 


Electrical Design 


The location and size of auxiliary 
motors are important determining 
factors in plant auxiliary power sys- 
tem. Each plant warrants a careful 
study before adoption of any scheme 
of auxiliary power distribution and 
service. For example, three years ago. 
in co-operation with the engineers of 
an operating company, a two-unit, 


ELECTRICAL WORLD @ 


50,000-kw. plant was designed using 
a 460-volt loop bus in the boiler and 
turbine room basements for supply. 
ing power to the various motor. 
driven auxiliaries. The layout of 
mechanical equipment in this plant 
lent itself to such a scheme for dis. 
tributing auxiliary power. A saving 
in over-all costs and a 20 percent say- 
ing in materials compared to that re- 
quired for a radial system of distri- 
bution was expected. Upon comple. 
tion, however, analysis showed only 
a small saving in favor of this scheme. 
Subsequently we considered a com. 
bination loop and network scheme for 
two other two-unit plants of like ca- 
pacity, but after a very careful analy. 
sis were unable to show a saving for 
serving the power auxiliaries, l- 
though the differences weren’t large. 


Buses 


Much can be done to conserve ma- 
terial in the selection and arrange- 
ment of copper shapes in buses. Our 
experience indicates that one or two 
channels, as required, are the best 
adapted for very heavy current- 
carrying requirements. On the basis 
of equal weights of copper, channels 
permit an increase in current capacity 
of about 50 percent over flat bars 
closely spaced. Conversely, for the 
same current-carrying capacity the 
sections of the channels can be re- 
duced one-third. This is particularly 
true for currents of 2,000 amp. and 
upward. 

Design of a 10,000-kw., two-unit 
plant is now being completed with 
nine feeders of generator voltage 
using a single bus with metal clad 
switching units. In ordinary times 
such a plant might have been designed 
with a double bus or a main and a 
transfer bus. In this particular in- 
stance there was an estimated saving 
of 6,600 Ib. of copper in bus and bus 
connections alone, and 28,000 lb. of 
steel and other material, not includ- 
ing the materials in the breakers. 

For another plant where the de- 
sign has been completed recent) 
Transite has been used instead of 
steel for inclosing the bus and copper 
connections external to the switch- 
gear cubicles. It was necessary to 
derate the capacity of the conductors 
somewhat because of the poorer heat 
radiation, but it was estimated that 
by using ventilated Transite there was 
an over-all saving in non-magnetic 
metal of approximately 20,000 |b. 
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In outdoor switchyards, where cur- 
renis on the order of 200 and 300 
amp. are encountered, steel pipe and 
structural steel shapes have been used 
for buses, in place of copper bar or 
tubing. The amount of copper saved 
depends, of course, upon the extent 
of the installations. 


Cable 


Operation of cables at higher tem- 
peratures, we believe, will come and 
smaller cables will be used than here- 
tofore for the same service. 

Where cables are installed in pans 
or ducts, considerable saving in crit- 
ical materials has been effected by 
omitting the interlocked armor— 
bronze and steel—from the cables 
and using as a substitute a lead cov- 
ering with a protecting treated braid, 
or in some places a rubber or syn- 
thetic covering over the lead. While 
the alternates do not give the same 
mechanical or electrical protection, 
the expedient saves much metal mate- 
rial and is cheaper. 

It is important in conserving crit- 
ical materials to study carefully the 
method of installing cables. In a re- 
cent analysis of the amount of copper 
and steel for a specific power feeder 
installation in a particular switch 
house it was estimated that if the 
feeders were installed in iron conduit 
270,000 Ib. of steel and iron and 140,- 
000 lb. of copper would be used. 
However, if the cables were installed 
in metal pans the amount of steel and 
iron could be decreased to 30 percent. 
On the other hand, if the pans were 
made of Transite the amount of steel 
and iron required would be only 13 
percent. Because of poorer radiation, 
the amount of copper in the cables 
would have to be increased, possibly 
2) percent, to hold the cable tempera- 
tures to reasonable limits. 

In a recent installation involving 
large currents it was found that while 
the labor costs were higher, copper 
could be conserved by using smaller 
size single-conductor cables in prefer- 
ence to three-conductor cables or to 
larger size single-conductor cables. 
The over-all costs were not materially 
different, as follows: 

_ Amount of power to be transmitted was 
0,000 kw., at 0.85 p.f., 13,800 volts, three 


phase, 
The length of the run was 1,000 feet. 
cables considered were: 
‘A) 10 three- conductor, 400,000 cir.mil 
B) 6 one - conductor, 3,000,000 cir.mil 
{) 12 one - conductor, 1,000,000 cir.mil 
Estimated copper required was 37,000 
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Ib. in (A) and (C) versus 55,500 Ib. in 
(B), or a saving of 18,500 Ib. 

Estimated over-all costs were $58,000, 
$50,000 and $51,000, respectively. 


Switches 


In some plants fused knife 
switches, which were in common use 
25 years ago, are being used again 
on low-voltage auxiliary power cir- 
cuits instead of air circuit breakers. 
With this type of switch there is some 
saving of critical material, but be- 
cause of the possibility of single- 
phase operation and its attendant 
dangers, also the hazard to the per- 
sonnel when replacing the fuses, and 
the inadequacy of fuses for selective 
tripping, the use of fused switches in 
many applications will be discon- 
tinued and replaced when air circuit 
breakers are again available. 


Transformers 


One of the interesting develop- 
ments in transformer design has been 
the improvement in ratings through 
the use of fans to accelerate the cool- 
ing of oil in self-cooled transformers, 
particularly above 1,000 kva. Manu- 
facturers generally agree that the 55 
deg. C. ratings of transformers can 
be increased 25 percent and that in 
units of 2,500 kva. and larger the rat- 
ings can be increased from 25 to 33 
percent by this means. 

The importance of transformer 
cooling in material conservation is 
well illustrated by the case of a par- 
ticular transformer rated at 40,000 
kva., 138,000/13,800 volts, single 
phase, 60 cycles, in which the amount 
of copper and steel required for an 
oil-insulated, self-cooled design was 
given by the manufacturer as 100 


Data on Jute Rope 
From the Plymouth (Mass.) Cord- 


age Company, in connection with gov- 
ernment prohibition of supply of war- 
time (sisal) rope on utility orders 
comes these data on jute rope. Jute 
fiber is softer than either manila hemp 
or sisal, and is therefore less resistant 
to abrasion. Because of this greater 
care must be exercised in its use, e.g., 
it*should not be drawn over cross- 
arms, dragged along the ground, or in 
tackle allowed to twist and chafe. 
Careful drying after becoming wet 
is necessary, as jute rope is more 
susceptible to rotting. The ultimate 
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percent; for air pressure cooled 82 
percent, and for forced-oil, forced-air 
cooled 73 percent. 

Two other ways to save critical ma- 
terials in transformers are the omis- 
sion of spare transformers and the 
installation of three-phase instead of 
three single-phase __ transformers. 
Transformers are so reliable and 
failures so few that it is debatable if 
any considerable risks are taken. 
From 15 to 20 percent of material 
is being saved when three-phase 


transformers are substituted for three 


single-phase transformers. 
Motors 


Where motors with conservative 
ratings were formerly selected to as- 
sure ample capacity and longer life, 
engineers are now conforming to 
Limitation Order L-221 and selecting 
motors with ratings approximately 80 
percent of the maximum determined 
horsepower demands. However, a 
thorough check on possible ambient 
temperatures is desirable in specify- 
ing the motors. In one power station 
where a 50,000-kw. turbo-generator 
unit and two 250,000-lb. boilers were 
installed last summer the ambient 
temperatures were found to be as 
follows: With air outside 100 deg. 
F., or 38 deg. C., the temperature in 
the turbine room basement was 50 
deg. C., in the boiler room it was 55 
deg. C., and in the penthouse over 
the boiler room it was 82 deg. C. 
In such a case motors should have 
total temperatures at rated full load 
corresponding to the maximum al- 
lowed by A.S.A. In certain cases the 
use of class “B” insulation is a de- 
sirable solution. 


strength of jute rope is 60 percent 
of that of manila hemp. To dis- 
tinguish it from any existing hemp or 
sisal rope, it is recommended that the 
ends of each length of jute rope put 
into use be stained with vegetable dye. 





Maximum Loading of Jute Rope 
Factor of Safety—5. 


Size, Straight Pull, | Single | Single- 2 Double 
h Lb. Block, Lb. | Double Blocks, Lb. 


Block, Lb. i. 
Vy 153 140 350 440 
"Vo 318 290 730 910 
% 528 480 1,220 1,510 
% 648 590 1,490 1,850 
% 924 840 2,130 2,640 
| 1,080 980 2,500 3,080 
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War Matters Absorb AIE.E. 
National Gathering in Cleveland 





FOCUS on the problems and the de- 
velopments of the war era continued 
to engross the sessions of the Amer- 
ican Institute of Electrical Engineers 
when some 1.200 members met for a 
one-week national technical meeting 
in Cleveland, June 21 to 25, 1943. 
Several committees had expedited 
their reports constituting operating 
guides so the electrical industry can 
make the greatest possible contribu- 
tion to war production in such ways 
as getting the most out of generating 
facilities, conductors and cables, pro- 
tective devices, carrier relaying, etc. 

One technical session was aimed at 
bringing forth a better understand- 
ing of the problem of rendering 
power supply to resistance welders; 
others of interest to industrial engi- 
neers were those on electronics and 
high-frequency heating techniques. 
Automatic reclosing devices on long 
rurals and the problem of relaying 
tapped transmission circuits and 
feeder loops aroused active discus- 
sion. Spirited discussion also took 
place regarding the relative merits of 
pilot wire and carrier relaying; it was 
provoked by a paper recording the 
25-year evolution of the Chicago 
pilot-wire system. 

New measurement techniques for 
potential and bushing-current trans- 
formers, a new high-voltage fuse and 
a high-speed balanced-current relay 
were among the signs of unremitting 
development for present and future 
requirements, Two sessions devoted 
to electrical equipment for military 
aircraft gave promise of many basic 
changes in store for equipments in 
other fields. 

Early in the busy week there was 
an extended discussion of profes- 
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Responsibility of engineering profession in national and hemisphere 
affairs for war and post-war coupled with technical deliberations on 
pressing industrial and utility problems of production and loading 


sional engineering relations with 
South and Central America. This was 
reported in the July 3, 1943, issue of 
ELECTRICAL WORLD. 


Generation Capacity 


Interim Report on Emergency Measures to 
Increase Output of Generating Equipment 
and Systems. Committee. A revision of 
the tentative report initially presented at 
the winter and Kansas City meetings, dis- 
cussing specific measures for extending ca- 
pacities to safe loading limits, giving case 
citations of rebuilding and rehabilitation, 
and principles for enhancing the wartime 
outputs of systems. 

What was called by S. H. Wright 
(Ebasco Services) ‘“‘a 39-page hand- 
book on system operations’ in war- 
time” brought forth from H. L. Wal- 
lau (Cleveland) the suggestion that 
it should prove extremely helpful to 
companies that add their last-for-the- 
duration kilowatts this year and need 
to husband what they have but never- 
theless need to realize its full output 
capacity. The trend toward loading 
of generators by temperature was 
noted by R. P. Crippen (Ebasco) as 
no temporary measure, but something 
that would apparently survive and 
grow. C. M. Laffoon urged that man- 
agements get acquainted with their 
generators, that they realize on their 
emergency margins, but give new ma- 
chines a year of seasoning and re- 
frain from getting a habit of persis- 
tent and indiscriminate overloading. 
J. G. Noest (Consolidated Edison) 
suggested that deformation of rotor 
windings could be averted by run- 
ning up the temperature before im- 
posing the rotation and centrifugal 
stresses. 

Launched also at the meeting was 
a proposed specification for prime 
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Conductor Loading Aan 
Safe Ratings for Overhead Line Conduc. 66-ky. 
tors. L. M. Olmstead (Duquesne Light). Hal) 
Evaluates annealing, loss of strength, atmos-M W. A. 
pherics, shielding, splices and connectors as ising | 
bearing on maximum permissible current shed 
Comprehensive data. Refrains from haz- same 
arding universal table. rubber 
Guide for Wartime Conductor Tempera- becaus 
tures for Power Cables in Service. A.E..C gested. 
Subcommittee. Tables for normal daily andjm hand, 
occasional emergency operation of paper, ratio, 1 
cambric and rubber insulated cables in wa rection 
load service. Similar to A.I.E.E. quide pre- bint 
sented in January. , 
Interim Report on Emergency Overload aa 
on Overhead Conductors. A.I.E.E. Sub The 


committee. 


The Effect of Corona on Coupling Factors 
between Ground Wires and Phase Conduc 
tors. G. D. McCann (Westinghouse, 
Coupling factors measured for numerou 
configurations; positive higher than negativ 
polarity, both higher than previously used 
Also measurement on critical flashover o 
rod gaps. Increased coupling found fo 
underneath ground wire. 


Frank admission was made tha 
there was less specific knowledge © 
which to base the ultimate ampere 
loading of overhead conductors tha 
for cables—the variables are mort 
numerous and elusive for the exposed 
conductors. On cables the technology) 
has been accelerated, said Herma 
Halperin (Commonwealth Edison) 





to the point where U.S.A. emergenc) Lieut.-C 
loadings are far above present prac 
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tice in Britain, where copper strin- 
gency can hardly be less severe than 
here. 

Copper of standard purity will vary 
tremendously in anneal-strength char- 
acteristics as to source and composi- 
tion of the impurities, said L. F. 
Hickernell, adding that Anaconda 
has instituted a laboratory program 
to clarify the dubious points. Tem- 
perature gradients were reported by 
Edwin Hansson (Penn W. & P.) to 
be greater for homogeneous than for 
composite conductors. J-bolt clamps, 
warned W. H. Burleson (Ohio Brass), 
may behave well enough on large 
conductors, but will generate con- 
siderable heat if the gap is closed up 
in using them on small conductors. 

Open-air conductor loadings can 
be too conservative if the adverse 
factors of load-peak, weather, solar 
radiation, emissivity are taken as con- 
comitant and thereby pyramided; 
Philadelphia Electric, said L. R. Gaty, 
uses an absolute ceiling of 175 C. 
and a normal ceiling of 135 C. for 
copper. Four localities were found 
where 135 C. would have resulted in 
66-ky. contacts. 

Halperin’s paper was construed by 
W. A. Del Mar (Habirshaw) as prom- 
ising big post-war business in var- 
nished-cambric and ozone-resisting 
tubber-compound cable replacement 
hecause of the high amperages sug- 
gested. He showed. on the other 
hand, how allowances for a.c./d.c. 
ratio, resistivity. emissivity, duct cor- 
rection factors and a favorable am- 
bient could justify as much as 30 
percent relaxation of the admittedly 
conservative I.P.C.E.A. values. 

The A.E.I.C. recommendation-with- 





Lieut..Commander W. B. Morton, U. S. Navy: H. F. Bott, United States 
Steel, and M. A. Faucett, University of Illinois 
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caution approach was welcomed by 
R. J. Wiseman (Okonite) as a new 
approach to discreet overloading, 
adding that the operator is more in- 
terested in permissible amperes than 
in forbidden temperatures. H. L. 
Davis said Philadelphia failure rates 
nearly quadrupled when copper tem- 
perature was boosted from 77 to 
100 C., but the maintenance did not 
exceed the capabilities of the crews; 
at higher temperatures the sheath 
cracks become progressively more 
vulnerable in submerged locations. 


Relaying 


A New High-Speed Balanced-Current Re- 
lay. V. N. Stewart (General Electric). In- 
duction-cylinder type; operating coil relay 
is one cycle; quick restraining torque de- 
rived from flux-shifting lag ring. Floating 
circuit build-up overrides error current of 
first cycle. 


Pilot-wire Relaying on a Metropolitan 
System. T. G. LeClair and E. L. Michelson 
(both Commonwealth Edison). Close-knit, 
short distances of generator interconnec- 
tion warrant pilot-wire relaying, isolated 
phase system and neutral resistors to limit 
fault current. 218 circuits; 300 miles of 
cable: 6 incorrect operations in 164 in 10 


years. 


Distance Relay Protection for Subtrans- 
mission Lines Made Economical. L. J. Aud- 
lin (Central New York Power) and A. R. V. 
Warrington (General Electric}. Phase se- 
lector relay protects all three phases by 
means of a single high speed reactance re- 
lay through switching it to the correct poten- 


tial and current; 5-cycle operation. 


Relay protection of Tapped Transmission 
Lines. M. A. Bostwick and E. L. Harder 
{both Westinghouse}. "Three-terminal 
nightmare” of protection engineer discussed 
for utility and industrial interconnections as 
to directional OC, impedance (distance) 
and pilot or carrier relaying. Conclusion 
favors HCB 2-wire a.c. pilot. 
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Whether costs for pilot and car- 
rier-current relaying systems cross at 
10, 20 or 40 miles proved to be a 
moot question. LeClair and Michel- 
son had provoked the discussion by 
mentioning 20 miles. But L. F. Ken- 
nedy (General Electric) asked how 
the corresponding cost for carrier 
could be three to four times the 
actual. E. L. Harder (Westinghouse) 
and C. A. Muller (Amer. Gas & 
Elec.) also dissented, the latter hav- 
ing 200 carrier terminals on 132 
kv. that cost slightly under $5,000 on 
the average, including backup; Mul- 
ler said the two were competitive 
around 7 miles (with carrier the more 
reliable for long transmission). 
W. R. Brownlee (Commonwealth & 
Southern) figured 40 to 50 mile 
equality. LeClair said Chicago’s pilot 
relay costs were inclusive of housing, 
potential devices, etc., and a gener- 
ous provision of test switches, the 
latter being a paying investment. 
Clearing is so prompt and effective 
that maintenance crews have trouble 
locating the point of fault. 

Doubt about the economy of the 
Audlin-Warrington scheme was ex- 
pressed by 5S. L. Goldsborough 
(Westinghouse), but Milo H. Pratt 
(Central N. Y. Power) substantiated 
it and called it a superior solution 
for the double-circuit A4-kv. line with 
alternately tapped substations; the 
phase-selection relay scheme definitely 
proved less costly than three distance 
relays. Incidentally, Pratt said engi- 
neers are going to have to muster 
better-than-ever arguments after the 
war to convince managements of the 
occasion for spending money for any 


purpose. 


T. G. LeClair, Commonwealth Edison, and E. S. Kessler, 
Pacific Electric Manufacturing Corporation 
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Switching and Supervisory 


Interim Report on Application and Oper- 
ation of Automatic Reclosing Equipment on 
Stub Feeders. Committee on Automatic 
Stations. Summary of practice in 100 appli- 
cations on 70,000 miles of circuit by 4] 
“users shows service restoration on 73 per- 
cent of circuit miles on initial reclosure. 
Suggestions for improved performance and 
coordination offered. 


Interim Report on Characteristics and 
Performance of Conductors for Supervisory 
Control and Telemetering. Subcommittee. 
Covers 9,000 circuit-mile-years for 189 cir- 
cuits for which out-of-service time is not 
over 0.05 percent. Tabulation and large 
chart present full details of installations. 


The Cause and Control of Some Types of 
Switching Surges. T. W. Schroeder (Gen- 
eral Electric). Wave front steepness may 
exceed that of lightning surge. Discusses 
single-phase switching. Transformer wind- 
ings can discharge opened capacitive cir- 
cuit. Shunt capacitors can prevent harmful 
rise created by breaker opening. 

Experience with Oil Circuit Reclosers on 
REA Systems. L. M. Moore and B. O. Wat- 
kins (both R.E.A.). Ratio of lockouts to 
operations generally under 5 percent. Fail- 
ures and troubles a small percentage. Sug- 
gestions offered for improvement. New sec- 
tionalizing devices urged. Data from a 
large part of 800 REA's having 376,000 
miles serving over 1,000,000 customers. 

A New High-Interrupting-Capacity Fuse 
for Voltages Through 138-kv. H. H. Fahnoe 
Westinghouse}. Short length, rapid arc 
extension, no expulsion, light-weight fuse, 
drop-out design uses compressed boric acid 
as interrupting medium for 1,000,000 kva 


short circuits. 

Circuits with rod gaps and reclos- 
ing devices will necessarily show 
higher percentages of successful re- 
closure than if not so equipped, said 
G. S. Lunge (General Electric) ; out- 
ages for such circuits will naturally 
be larger than and bear no 
definite relation to the number of 






















S. H. Wright. Ebasco Services, and L. F. Hunt. Southern R. T. Henry, Buffalo, Niagara & Eastern Power; R. C. Frenger. 
Westinghouse, and I. W. Gross, American Gas & Electric 


California Edison 
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true line faults. That there were three 
times as many breaker operations on 
the REA systems with gap-protected 
transformers was pointed out by H. L. 
Rawlins (Westinghouse); also gap 
breakdowns did not decrease during 
the relatively lightning-free months 
of September and October. 

That it would be desirable to make 
reclosure time-delay adjustable for 
co-ordination with _ sectionalizing 
fuses and bring fuse and breaker- 
relay characteristics nearer together 
was the expressed opinion of F. E. 
Andrews (P. S. of No. III.) 

On behalf of W. R. Bullard, it was 
asserted by S. H. Wright (Ebasco 
Services) that it was difficult to see 
how arresters can be justified on 
lines equipped with reclosing break- 
ers; the gap-protected systems were 
apparently giving the better service. 
More reliable service, said Edward 
Beck (Westinghouse), can mani- 
festly be given with the self-clearing 
protection afforded by the arrester 
or protector tube. He asked the REA 
authors whether future economics 
and service continuity requirements 
would be satisfied by a combination 
of reclosing breaker and lightning 
protectors costing 75 percent as much 
as those now standard. C. E. Mosley 
(Matthews Corp.) doubted whether 
a breaker can be made less expensive 
at the same time as incorporating the 
improvements recommended in the 
Moore-Watkins paper. 

On the Fahnoe fuse paper A. E. 
Anderson asked (for C. L. Schuck, 
General Electric) whether an average 
man could handle the 15-lb. fuse at 
the end of a 10-ft. switchstick and 
not require an operating platform. 
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L. R. Gaty (Philadelphia Electric) 


concurred and added that a supple. 
mentary disconnect switch would gen. 


erally be indicated. 


Carrier and Lightning 


Application of Carrier to Power Lines, 
F. M. Rives (General Electric). Discusses 
evolution of present practices as to coup. 
ling, tuning, traps, choice of frequency, 
Gives new technique for evaluating atten. 
uation. Data and circuit diagrams. 


Carrier-current Differential Protection for 
Transformer Banks. T. A. Cramer (Genera 
Electric). For transformer tapped in hich 
lines with only a low-tension breaker. Fault 
initiates carrier and 3.000-cycle modulato, 
which overrides bias of grid of relay tube 
to energize hand-reset auxiliary which trips 
the breaker. 


A Simple Method for Determination of 
Bushing Current Transformer Characteris. 
tics, S. D. Moreton (General Electric 
Focussed on “in-phase” addition method for 
ratio and phase-angle. Involves use of tem. 
plates in graphing the characteristic from 
@ one-point determination. 

Report on Application of Lightning Pro- 
tective Devices in Wartime. Subcommittee. 
Conservation of materials by maximum re 
sort to protective devices. Contains eiaht 
specific suggestions, cautions and precau- 


tions 


Frequency Modulation for Power Line 
Carrier Current. E. W. Kenefake (Geners 
Electric). Advantages discussed, partic 
larly interference reduction. One-to-one 
deviation ratio permits making band-width 
same as in audio-frequency modulated 
channel. 

In presenting the committee report 
I. W. Gross expressed the opinion 
that it is better to suffer more fail- 
ures of ample protective devices than 
incur damage to equipments involv- 
ing much critical material. On the 
matter of rerating and rehabilitating 
arresters there was some dissent. 
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T. F. Peterson, American Steel & Wire, and 
M. S. Coover, lowa State College 


Edward Beck (Westinghouse) ques- 
tioned the propriety of removing 
parts to eliminate the old 5 percent 
margin in rating; also less critical 
materials are often required for 
proofing a line with protector tubes 
than by ground wire installation. 

In view of the template curve pro- 
posed in the Moreton paper, W. E. 
Marter . (Duquesne Light) asked 
whether curves could not also be 
made available for older types of 
core iron so that the method could 
be applied to older bushing trans- 
formers. C. A. Woods (Westing- 
house) suggested that the method 
could be extended to all kinds of 
current transformers if a means could 
be devised to determine secondary 
leakage where it is less negligible. 

High commendation was expressed 
for the Rives paper on carrier be- 
cause it affords a needed résumé. At- 
tenuation studies are important to 
avoid choice of unfavorable fre- 
quencies, said S. H. Wright in an 
Ebasco comment which also agreed 
that the paper should dissolve most 
of the residual hesitancy about car- 
rier. E. H. Bancker (General Elec- 
tric) says carrier started the hard 
way (speech transmission), but is 
now of age and standardized, al- 
though hardly in mass-production 
manner. J. C. Bowman said the Pub- 
lic Service Electric & Gas system has 
installed some 20 carrier systems (26 
and 132 kv.) in the last four years. 


Furnaces and Transients 


A Study of Voltage Transients in Arc- 
Furnace Circuits. J. B. Hodtum and J. B. 
Rice (both Allis-Chalmers). Surges largely 
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F. E. Keith, Chairman Chicago Section, A.I.E.E.; A. Boyajian, General Electric, 


and J. R. Meador, Chairman Pitts‘ield Se-tion, A.I.E.E. 


caused by switching. Tripping out under 
load can cause high overvoltages in early 
part of heat. Later load tripping may result 
in lower voltage transients than in no-load 
tripping. Better raise electrodes before 
tripping breaker. 


Practical Calculation of Electrical Transients 
on Power Systems. R. D. Evans and R. L. 
Witzke {both Westinghouse). Presents a 
method of solving problems of transient 
phenomena without using differential equa- 
tions or operational methods. The method 
is one based on the steady-state character- 
istics of networks. 


Arc-Furnace Control by Regulex Exciters. 
T. B. Montgomery and T. H. Bloodworth 
{both Allis-Chalmers). Seven-machine mo- 
tor-generator set comprises three generators 
and three amplifying exciters to amplify the 
corrective influences on respective phases 
of a three-phase furnace to achieve im- 
proved efficiency and reduced maintenance. 


Rotating Regulator for Arc Furnaces. R. 
A. Geiselmen, C. C. Levy and W. R. Harris 


j 


all Westinghouse}. Rototrol controls elec- 

trode position in response to current in elec- 
trode and voltage between electrode and 
shell. Rectified voltages and currents 
matched against d.c. generator. 

So little is known of the phenomena 
attendant upon the operation of a 
circuit breaker, said G. E. Shaad 
(General Electric), in reference to 
the Hodtum-Rice paper, that too 
much weight of consideration should 
not be given to the possible contribu- 
tions to transient conditions by other 
elements in the arc furnace circuit. 
This recognition of incomplete knowl- 
edge in the premises was echoed by 
Lee Clarke (Detroit Edison), who 
related a couple of instances to prove 
fhat the causes of surges in these 
circuits have not yet been accurately 
determined. C. C. Levy (Westing- 
house) doubted that the conclusions 
of the authors regarding the effects 
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of arc instability were justified by 
the data in the paper. J. H. Hagen- 
guth (General Electric) pointed out 
that the occurrence of surges in fur- 
nace circuits was really very infre- 
quent in comparison with the large 
number of switch operations in nor- 
mal furnace operation. E. L. White- 
head (Duquesne Light) remarked 
that not all troubles in furnace cir- 
suits resulted from overvoltages, but 
that poor maintenance and lightning 
were also important factors. B. M. 
Jones, of the same company, wanted 
to know if the authors’ conclusion 
that supply system conditions might 
be among the causes of surges im- 
plied that the system should per- 
haps be changed in order to prevent 
overvoltages in the furnace circuit. 
Discussion of the Geiselman-Levy- 
Harris and Montgomery-Bloodworth 
papers, after the offering of the ampli- 
dyne for arc control by G. E. Shaad 
(General Electric), resolved itself 
pretty quickly into an amiable argu- 
ment between those who expected the 
rotating regulator to displace all 
other forms very soon and those who 
felt that the classic magnetically op- 
erated contact making devices were 
good for quite a few years yet. 
These latter, said C. E. Valentine 
(Westinghouse) can be made just as 
sensitive, can have as good anti- 
hunting characteristics, are more 
easily maintained and, finally, in 
these days of scarcity, use less of 
critical materials. 
E. W. Henderson (English Elee- 
tric Co. of Canada) commented that 
regulators controlling are furnace op- 
eration are not particularly helpful 
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in supply system regulation. He in- 
stanced a small system supplying two 
furnaces of 2,700 kva. total demand 
to which revisions large in cost for 
the size of the system had to be made 
in order to provide tolerable voltage 
conditions for other customers. 


Rectifiers 


The Testing of Mercury-Arc Rectifiers. 
H. L. Kellogg and C. C. Herskind (both 
General Electric). Discusses vacuum tight- 
ness, degassing, dielectric, load-limit, duty- 
cycle, capacity, current-limit, short-circuit, 
arc-back, pick-up, blocking, phase-control, 
efficiency and wave-form tests. 


Theory of Rectifier-Direct-Current Motor 
Drive. E. H. Vedder and K. P. Puchlowski 
{both Westinghouse). Discrete pulses as- 
sumed from grid-controlled thyratrons for 
analysis of peak-times, wave shapes, load- 
speed relation and speed-torque curves. 
Mathematical and charts. 


Operation of Non-salient-Pole-Type Gen- 
erators Supplying a Rectifier Load. M. D. 
Ross and J. D. Batchelor (both Westing- 
house}. The Pohl rating reduction factors 
found too large in temperature tests on 
1,250-kva. generator supplying 600-volt ig- 
nitron. Stator additional rises due to har- 
monics small; rotor rises from 19.1 to 25.5 
deg. C. for 0 to 30.4 deg. phase delay, 
respectively. Double three-phase opera- 
tion. 


Load Pickup by a Group of Ignitron Rec- 
tifiers. L. W. Morton (Genera! Electric} 
and D. |. Bohn (Aluminum Company of 
America}. Arc-back anode shield used as 
grid to block energized ignitors (a.c. and 
d.c. switches closed) to effect equal load 
division when starting a battery of rectifiers. 

Thyratron Motor Control. £. E. Moyer 
and H. L. Palmer (both General Electric). 
Qualitative discussion of grid-controlled 
thyratrons and auxiliaries for phase-shifting, 
reversing, dynamic breaking, current limi- 
tation, field weakening, etc. 

In reference to the Kellogg-Hers- 
kind papers, J. H. Cox commented 
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that the value of accelerated test data 
was somewhat questionable because 
all of the factors involved in rectifier 
operation are not thoroughly known. 
Perhaps, said Mr. Cox, a base for 
rectifier load rating might be devel- 
oped from the established knowledge 
of rectifier performance in railway 
service. 

D. E. Marshall (Westinghouse) 
made a chalk talk to show how the 
complicated equations of the Vedder- 
Puchlowski paper could be reduced to 
graphic presentation and thus made 
more easily usable. G. E. Walter 
(General Electric) remarked that the 
matter contained in the paper is larger 
than indicated by the title and might 
be taken to cover the general case of 
combination of rectifier output and 
d.c. counter-voltage. The values of 
current in thyratron rectifier output 
measured by a d.c. ammeter do not 
indicate the true heating effect in 
motor armatures so supplied on ac- 
count of the a.c. components in the 
circuit, said Walter Richter, Mil- 
waukee. He recommended an induct- 
ance in the cathode circuit of the 
rectifier to limit these a.c. currents. 

Conclusions of tests recited in the 
Ross-Batchelor paper, said R. D. 
Evans (Westinghouse) are reassuring 
to rectifier users because the tests 
show that the amount of heating is 
much less than previously stated. 
C. C. Herskind (G.E.) agreed that 
previous practice in regard to heating 
effects on generators with rectifier 
loads has been too conservative. 

Discussing the Morton-Bohn paper, 
Herskind pointed out that the anode 
shield was not designed as a control 
grid and that for lower rectifier tem- 


y 


Nw 
F. S. Black, Potomac Electric: R. H. Barclay, J. G. White Engi- M. J. McHenry, Ontario Hydro; A. H. Schirmer, Bell Telephone 


Laboratories, and W. P. Dobson, Ontario Hydro 


perature more negative voltage is 
required on the shield for effective 
control. H. Winograd (Allis-Chal- 
mers) instanced the established use 
of control grids in the multi-anode 
rectifier and described a_ thyratron 
tube arrangement for synchronizing 
grid control. The additional circuit 
complication was an offset against the 
value of the method, thought J. H. 
Cox (Westinghouse), and J. H. 
Thwaites (Canadian Westinghouse) 
said he did not believe the master 
excitation system suffered from the 
deficiency implied by the paper. 

“As long as it works, let it alone” 
is the formula for successful opera- 
tion of mercury-are rectifiers as dis- 
tilled out of the many words of this 
conference. The informal proceed- 
ings. under the chairmanship of 
J. H. Cox (Westinghouse), opened 
with four talks on large and small 
rectifier applications, on their cooling 
systems and on the harmonics in 
their supply and output systems. 

F. W. Kramer (Carnegie-IIlinois 
Steel) talked first on small rectifiers, 
those of 250-volt output. He pointed 
out that this class of rectifier usually 
was in single installation, working in 
parallel with rotating d.c. machines, 
frequently with much less than expert 
supervision and care, subjected often 
to widely fluctuating load. And with 
all these disadvantages, most of the 
troubles encountered were not with 
the rectifier itself, but with its 
auxiliary equipment. 

The large rectifier is a pampered 
child in comparison, according to 
the next talk, made by L. N. Greer 
(Aluminum Company). It is in- 
stalled in multiple units in stations of 
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many thousands of kva. capacity serv- 
ing large blocks of electrochemical 
loads. It is desirable now to think 
about the development of standard 
pra‘ tices of operation and mainte- 
nance since the rectifier itself is now 
pretty well standardized. Rectifier 
cooling systems was the subject 
treated by H. Winograd (Allis- 
Chalmers), who opined that the recir- 
culating water system employing heat 
exchangers was about the best. There 
is need, he said, for improvement in 
methods of rectifier temperature con- 
trol, on account of the effect of tem- 
perature on arc drop and on the 
occurrence of arc backs. L. W. Mor- 
ton (General Electric) reviewed the 
literature on rectifier harmonics and 
discussed devices for reducing them, 
among Which multiplication of phases 
is the best. 

As was natural, in view of the com- 
parative newness of the igniter type, 
experience with the multiple-anode 
rectifier figured more largely in the 
general discussion that followed the 
four talks. One old rectifier in daily 
service has not been opened for ten 
years; an average of seven years with- 
out opening for all of the many recti- 
fers on one large supply system. 
Poor vacuum and poor temperature 
control are the principal causes of 
backfires. Maintenance cost of recti- 
fers used to be about 24 times that 
for rotating machines; now it is 
about the same. Rectifier mainte- 
nance cost, reported by one user, runs 
about 50 percent for tanks, 23 for 
evacuating systems, 9 for cooling 
systems, 4 for other auxiliaries, 6 for 
transformers and the remainder for 
miscellaneous. 


L. M. Moore and M. W. Rothpletz, Rural Electrification 


Administration 
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Power for Resistance 
Welding 


Automatic Voltage Compensator for Re- 
sistance Welding Control. E. M. Callender 
and R. S. Phair (both E. G. Budd Mfg.). 
Auxiliary electronic control maintains weld 
current irrespective of line voltage varia- 
tions by advancing the phase of the firing 
voltages applied to the ignitron tubes sup- 
plying the weld energy. Permits consistently 
good welds on poorly regulated circuits. 


Solutions of voltage regulation 
problems, arising from operation of 
resistance welders and of concern to 
both the user of the equipment and 
to the utility supplying energy for it, 
can be arrived at only by complete 
co-operation between the user, the 
utility, the welder builder and the 
maker of the control. That was the 
consensus reached at the conference 
on resistance welding and its associ- 
ated supply system. 

In addition to the formal paper 
summarized above, five conference 
papers presented the views of user, 
utility and manufacturer. C. M. 
Rhodes, Jr. (General Electric), de- 
scribed four methods—uses of motor- 
generator sets, of series and shunt 
capacitors and of direct current for 
the weld—for correction of power 
factor of resistance welding loads. 
H. J. Bichsel (Westinghouse) de- 
scribed the operation of electro- 
magnetic and electrostatic energy 
storage welders, pointing out that 
such welders working with three- 
phase supply might require as little 
as 10 percent of the capacity needed 
for welding by direct connection to 
single-phase supply. The utility view- 
point was presented in two papers 
on power system supply, one by C. N. 


Clark (Duquesne Light) and _ the 
other by C. J. Firth and L. R. Gaty 
(Philadelphia Electric). These papers 
put major emphasis on two require- 
ments for satisfactory service to the 
welder user and to other customers 
in the immediate area, adequate data 
on welder characteristics to be fur- 
nished by the welder maker and no- 
tice to the utility before the user 
puts the equipment into operation or, 
better still, before he buys it. The 
fifth paper, by B. L. McArdle (United 
Steel & Wire) set forth the user’s 
angle in reference to the application 
of series capacitors to welders in pro- 
duction of air field landing mats. 


Conference on Induction 
Heating 


It appears that, if expense is no 
object, practically anything that 
needs to be done in this world can be 
accomplished by induction or elec- 
trostatic heating, and that an impres- 
sive list of things can be accomplished 
by them much more economically 
than by any other means. This was 
the impression to be taken from talks 
at the conference on induction heat- 
ing by Messrs. H. B. Osborn (Ohio 
Crankshaft Co.), P. D. Zotter (Gir- 
dler Corporation). J. P. Jordan (Gen- 
eral Electric) and H. C. Madsen 
(Westinghouse). It was a little con- 
fusing to some in the audience when 
Mr. Osborn referred to high fre- 
quencies of 10.000 cycles and Mr. 
Zotter spoke of low frequencies in 
the order of one megacycle. The talks, 
accompanied by slides and motion 
pictures, were more descriptive than 
expository of phenomena. 





R. W. Sorensen, California Institute of Technology. and C. R. Jones and 


L. W. Chubb, Westinghouse 
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PRIORITIES PROBLEMS 





Turbine Repair Parts 
Case No. 71 


Electric utilities rank with the 
leaders in the matter of automatic 
ratings for maintenance and repair 
materials, and in general the AA-1 
rating automatically assigned for this 
work by order U-1 is sufficiently high 
to get what’s needed—and on time. 
In some cases, however, the AA-1 
will not get the necessary material 
soon enough to do the job. For the 
particularly vital business of keeping 
turbines in operation, OWU has in- 
stituted a procedure to make certain 
that utilities get what they absolutely 
must have to continue service. 

The workings of this procedure are 
exemplified in the case of a utility 
which notified OWU that it needed 
new turbine blading and was unable 
to get sufficiently quick delivery by 
the use of the AA-1 rating extended 
for this purpose by U-1. 

OWU’s first step was to check the 
over-all power supply picture of the 
region in which the company was 
located. The Power Supply sec- 
tion of OWU was consulted to de- 
termine whether the generator oper- 
ated by the ailing turbine was abso- 
lutely needed to carry the load or 
whether it could be left off the line 
for a sufficiently long period to allow 
shipment of the needed blading un- 
der the regular AA-1 procedure. The 


‘survey determined that it was out of 


the question to leave the machine idle 
for the time necessary to make the 
repairs under this procedure. 
OWU’s next more was to study the 
schedule of the manufacturer who 
would be called upon to supply the 
blading in an effort to determine how 
much delay would be imposed on 
construction schedules of shipping 
programs if the utility's order were 
inserted into a schedule ahead of 
other orders. With this knowledge 
and the exact status of the regional 
power supply situation in hand, the 
decision on just how to handle the 
company’s request was made. It was 
decided, in view of the tight power 
supply in the company’s region, to 
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issue an AAA rating, which was 
issued by WPB’s Special Ratings 
Branch and forwarded telegraphically 
to both the applying company and to 
the supplier. 

In nat every such case will an AAA 
rating be granted, however. If the re- 
gional power supply picture is not so 
tight as in the case at hand, OWU 
may direct the utility needing turbine 
repair material to buy power from a 
regional source until such time as it 
can get the necessary materials under 





Utilities faced with a possible need for 
a special rating to get vital turbine parts 
quickly should submit the following data 
to OWU as rapidly as possible, preferably 
with the original application. Special 
ratings cannot be issued without this 
information, so companies which submit 
it promptly will aid their own cases. Nec- 
essary material includes: 

1. Purchase order number and date. 

2. Supplier’s name and address. 

3. Exaet description of necessary mate- 
rial or a copy of purchase order. 

4. Dollar value of the material. 

5. Delivery date requested and the 
effect on the company’s production if it 
is not met. 

6. Delivery promise by supplier under 
rating presently available. 

7. Other potential sources of supply 
investigated aside from the company from 
whom the material is finally ordered. 





its automatic AA-1 MRO rating. Or 
it may direct another expedient to 
tide the utility over until such ma- 
terial becomes available under an 
AA-1 rating. Conceivably the com- 
pany may be advised to remove blades 
opposite the broken blades to balance 
the machine and operate it at reduced 
output. 

OWU emphasizes that companies 
which find themselves in a position 
such as the one here described should 
immediately issue an order for the 
needed material or reserve a purchase 
order number, even before sending 
an application to OWU. All applica- 
tions for higher ratings should be ac- 
companied by this purchase order 


number and an exact description of 
the material needed. This informa. 
tion is needed by OWU in determin. 
ing how to handle the situation, and 
if it accompanies the application to 
Washington the application obvi. 
ously will receive that much faster 
treatment. 


Reporting Inventories on 
Form UF-14 


Case No. 72 


Form UF-14, as the vehicle on 
which electric operating companies 
report quarterly their actual deliy. 
eries, withdrawals and _ inventories 
under order U-1, is one of the prin- 
cipal means by which the Office of 
War Utilities collects the information 
it needs to carry out its wartime 
conservation program. 

As such, OWU is_ somewhat 
alarmed over the numerous mistakes 
which utilities have made in report. 
ing on UF-14. Most of these errors 
are to be found in columns (g) and 
(h). Column (g) should list the 
actual inventory on hand up to the 
figure allowed under U-1 as practi- 
cal working minimum inventory. If 
the actual inventory, by control 
classes, is less than that allowed by 
U-1, that part of the amount actually 
on hand which is necessary for safe 
and effective operation is to be listed 
in column (g). The remainder of 
the inventory actually on hand should 
be listed in column (h). If the 
amount on hand exceeds the allow- 
able PWM for the control class in 
question, then the amount of inven- 
tory in that class allowed as PWM 
should be listed in column (g) and 
the remainder should be listed as 
excess in column (h). In no case 
should any inventory be listed as 
excess in column (h) unless it actu- 
ally is on hand. Red figures should 
never appear in column (h). 

OWU has found that many com- 
panies erroneously list in column 
(g) the amount of inventory, by con- 
trol class, which they are allowed 
under U-1. Since the amount of in- 
ventory allowed by U-1 will only 
rarely coincide exactly with the 
amount of inventory actually on 
hand, OWU must conclude in such 
cases that the report has been im- 
properly made. 

One company, for example, cal- 


culated its allowable PWM _ in the 
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transmission and distribution class 
at $12,000, which was four-thirds of 
the amount used in that class in the 
last nine months of 1942. It listed 
$12,000 in column (g). Actually it 
had on hand only $10,000 inventory 
in this class. To account for this 
discrepancy, it listed $2,000 in col- 
umn (h) as excess. To complete the 
error, it listed the excess in red fig- 
ures. 

Another error was the following: 

PWM authorized by U-1—$12,000; 
actual inventory on hand at the.close 
of the quarter, $14,000. The utility 
reported $14,000 in column (g) and 
none in column (h), both of which 
entries were wrong. The allowable 
PWM, $12,000, should have been 
listed in column (g) and the remain- 
ing $2,000 in column (h) as excess. 

In some cases utilities added their 
totals for class 2, 3, 4, 5 and 6 to- 
gether and reported the sum on line 
38, “other materials and supplies.” 
This total was then added to the total 
for class 7 to arrive at the figure 
asked for in line 39, “total, all classi- 
fications.” 

The amount to be reported on line 
38 is all inventory other than that 
listed in classes 2, 3, 4, 5, 6 and 7. 

Another case of too literal inter- 
pretation of U-1 resulted in the list- 
ing, in column (g), of an inventory 
of $10,000, the amount actually on 
hand, in transmission and distribu- 
tion equipment.- During 1942, the 
company had, under Order P-46, 
been allowed $8,000 inventory in 
this control class, and the remaining 
$2,000 had been listed as excess. The 
bookkeeping change was made when 
the substitution of Order U-1 for 
P-46 gave the company an increase 
in allowable OWM for this class. If 
the company could get along on the 
$8,000 inventory-allowed it in 1942, 
it should continue to do so under 
U-1, and should continue to list the 
$2,000 as excess, despite the fact that 
under U-1 it was allowed a $10,000 
PWM. This voluntary adoption of 
a less-than-maximum inventory will 
conserve critical materials even be- 
yond the point ordered by U-1 by 
making available as excess equip- 
ment items which otherwise would 
have to be ordered from manufac- 
turers, 

Under U-1, OWU does not have to 
allow utilities as much PWM in any 
control classes U-1 allows if OWU 
feels that the company can operate 
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PREFERENCE RATING assigned by Paragraph (e)(1)(i) of Order U-1 
may be assigned to orders for controlled material from another utility under 
the provisions of the inventory redistribution program. Inasmuch as Para- 
graph (i) (1) requires a rating of AA-5 or better on sales by utilities from inventory, 
and inasmuch as new controlled material allotments include no preference rating, 
the rating automatically assigned in (e) (1) (i) must be used. The certification 


should be copied in full. 


safely and effectively with less. On 
several occasions, where companies 
have applied for authorization to ex- 
ceed the provisions of U-1, study of 
past reports has indicated to OWU 
that not only is there no justification 
for permission to exceed but also 
that there is no real reason why the 
company cannot get along adequately 
with less inventory than U-1 allows. 
In such cases, OWU has negotiated 
for a reduction in the allowable in- 
ventory. 


Extending Project 
Authorizations 


Case No. 73 


Normally utilities which receive 
project authorizations on Form PD- 
545 can complete the allowable work 
within the 90-day period for which 
the authorization has been ruled to 
be valid. In some cases, however, 
work may not be completed in this 
time and, occasionally, not even 
started, in which case the validity of 
the authorization is in question. 

A utility which had been unable 
to complete an authorized job within 
90 days wrote OWU asking where it 
stood. It pointed out that all the 
ratings issued had been extended and 
that all material for the purchase of 
which the ratings had been issued 
had been received. Work was about 
half complete. 

OWU notified the utility that inas- 
much as work had actually been 
started it could complete the job 
without further authorization. Had 


no work been started, however, the 
company would have heen required 
to resubmit the project on form PD- 
545 or WPB-2774 for a reappraisal 
of its essentiality. This requirement 
would have applied whether the rat- 
ings issued under the original au- 
thorization had been applied and 
whether the material they called for 
had actually been received. 

Normally, when such reauthoriza- 
tion must be obtained, WPB will 
allow the project to go ahead as orig- 
inally authorized. There are cases, 
however, in which such reauthoriza- 
tion- would not be forthcoming. 

Had the company, without any 
good reason for doing so, delayed the 
job to such point that its authoriza- 
tion ran out, OWU would have been 
inclined to question its essentiality 
and to re-examine the project mi- 
nutely to determine whether it was a 
“must.” Or, if the standards on 
which the project originally was au- 
thorized had been changed radically, 
or to such an extent that a similar 
project would not now be authorized, 
it is possible that noereauthorization 
would be granted. 

In the event that such reauthoriza- 
tion might be denied a utility which 
already had acquired some or all of 
the materials for the job, those ma- 
terials would be put into inventory 
in the same fashion as materials left 
over at the completion of authorized 
projects are put into inventory. If 
such additions to inventory were to 
be in excess of allowable minimums, 
such materials would go into excess 
inventory. 


THERE ARE TWO PROCEDURES by which utilities obtain entrance cable 

for the connection of electric ranges. The difference between them lies in 

the ultimate ownership of the cable. Normally, the range owner will buy 
the cable from the utility which installs it. Where the customer is to take title to the 
entrance cable extending from the meter to the range the utility may sell the cable 
to the customer without rating. If the utility wants to maintain its supply of entrance 
cable, however, it may require the customer to make application for a rating to pur- 
chase entrance cable. This application will be made to the nearest WPB office on 
Form PD-1A, and, when issued, turned over to the company, which will extend it 
ahd replenish its own supplies. Should the utility choose to retain the cable, it would 
get its stocks under Order U-1 as operating supplies, using the rating assigned in pafa- 
graph (e)(1)(i), provided the order were under $500. If the order were for more 
than $500, a letter application for authority to purchase would be necessary. fn 
neither case would a rating be required of the customer. 
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Editorials 


S. B. WILLIAMS, Editor 


More Seed Money for Utilities 
FOLLOWING closely on the heels of the Pennsylvania 


Commission, the New York State Commission has, in 
connection with the authorization in two instances to 
retire preferred stock, cautioned utilities to husband their 
cash as a preparation for post-war needs and not disburse 
it in larger dividends and high salaries. 

Every indication points to a considerable expansion 
and rehabilitation of utility plants in the first five years 
after the war. At the same time there are going to be 
large demands for financing by others. Sound business 
dictates that the more utilities can finance their own 
requirements the easier and less expensive will it be. 

Because of limitations in the materials market, 
certain expenditures that normally would be made are 
not being made. This gives a fictitious improvement in 
earnings which, if not put aside for the purposes they 
would have been spent for, may bring post-war difficul- 
ties. 

By recognizing this situation two important com- 
missions are now on record as favoring a “seed money” 
program for utilities. This is intelligent regulation. It 
is hoped that other states will follow. 


Selection of Load Dispatchers 
THERE APPEAR to be two schools of thought on the 


matter of discovering and selecting men who have the 
peculiar characteristics that make for trustworthiness 
and alertness in a load dispatcher. One school relies 
on personal interviews and the intuitive ability of the 
interviewing official to pick the men with the proper 
personality, intelligence, alertness, memory, visualization 
capacity and mechanical grasp that must be present along 
with qualities that make for general acceptability as an 
organization man. 

Another school believes in supplementing this with 
an appreciable amount of objective testing of the can- 
didate or prospect. So many of the distinctive character- 
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istics desired. are semi-qualitative in nature as to render 
the mere judgment of the interviewer subject to error in 


‘ decision and consequences. Does the man have ability 


to plan, is he logical in analysis, does he have supervisory 
ability, is he a team-worker, practical, aggressive, ver. 
satile, unemotional, able to digest sequences, fearless in 
emergency? Previous experience is one factor relatively 
easy to ascertain, but even there there is a question 
whether it has built up the desired attributes. 

Intelligence of a general nature is not always accom. 
panied by the mechanical intelligence needed to cover the 
intricacies of electrical apparatus and complications of 
system interconnection. Dozens of tests have been devised 
since the IQ and Army Alpha paved the way toward 
eliciting these intelligence aspects. Many more have been 
devised most ingeniously to ferret out the candidate’s 
abilities in qualitative personnel directions. College 
psychology departments have explored this field and lists 
of tests and books are available which enumerate 50 or 
more covering alertness, screening, “personal audit,” 
temperament scales, reaction times, mechanical compre- 
hension, dexterity, spatial perception. Among them are a 
few that have especial electrical significance. 

Thus there is no dearth of background for any utility 
that wants to supplement the mere interview method with 
objective tests that add a scoring feature. Regardless of 
other merits, the tests do help show an actual or prospec- 
tive system operator whether he himself has or lacks the 
aspect of mental or temperamental nature. Furthermore, 
the aptitude and intelligence tests can even be used effec- 
tively in stimulating study on the part of existing dis- 
patchers to correct any defects which the tests bring to 
their attention. 


Ellis Captures REA 


REA ADMINISTRATOR SLATTERY apparently has 
won his fight to prevent co-ops from lending to the 
National Rural Electric Co-operative Association the 
funds necessary to start its mutual insurance project, but 
at what cost? For daring to protect the government, 
Slattery is no longer boss in his own house. 

It is now said, and probably for good reason, that 
NRECA in the person of Manager Clyde Ellis is the 
new boss. His ability to swing political support, even 
to the extent of “getting” an old member of the Adminis- 
tration family, puts him in a position where no REA 
move of any importance will be made without his knowl- 
edge and approval. 

All of which means that REA is now definitely in 
politics. Congress decreed that REA was for the purpose 
of extending electric service into unserved rural areas, 
but Ellis declares it shall be for the purpose of absorbing 
the “big bad wolf” (private power industry). The Rankin 
bill, to make this a fact to the tune of 100 millions a 
year, is very much alive. If that passes the spoils of the 
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psorptions will remove all desire to take care of the 
nserved farmer. 

Ellis has won the first round—he has captured REA. 
‘ill he be strong enough to win from Congress the 
eatest political spoils of the age—the purchase of 
rivate utilities and the patronage that goes with it? 
is is big stuff and Ellis is no piker. 


ommercial Equipment Bound 
o Reflect Aircraft Design 


LECTRICAL EQUIPMENT for military aircraft mani- 
sly is going to set the pattern for many significant 
jvances in more ordinary forms of electrical equip- 
yent when the war is over. The electrical systems are 
able in rating because there are so many things to 
- actuated and operated electrically—engine starter, 
ynchronizer, propeller pitch control, wheel retractors, 
el transfer, gun firing, turret operation, bomb release, 
ap control, heating, bomb sights, lighting. Admittedly 
e requirements for bombers and fighters are extreme, 
n¢ so are the conditions under which the humans and 
he equipment have to function. Temperature from almost 
iling on the ground to —50 deg. F. of stratosphere 
rigidity, terrific vibration and acceleration (ten times 
avity), wide range in barometer pressure and humidity 
re just part of the problem. 

Most pressing of all is the imperative demand that 
eights be kept down to extend range and “pay” load. 
very pound of avoidable weight is said to require 
wther pound of structure and fuel to carry it. Every 
) watts of unnecessary loss uses up a pound of fuel 
ma ten-hour flight and a pound of fuel is often enough 
take a plane a half-mile. 

The combined influence of pressure to reduce weight 
nstically and to improve efficiency has resulted in 
yasures which cannot help having an influence on the 
sign of comparable equipments for peacetime pursuits. 
ven the short life which can be tolerated may well 
odify thinking on the balance between cost, mainte- 
ance, life and efficiency of commercial devices. 

Weights for rétating machinery are already down 
a tenth or less of industrial equipments of comparable 
ling. This has been achieved by going to higher 
yeds and frequencies, by using better quality iron, by 
ing advantage of the unlimited supply of cooling air, 
‘using glass and. mica insulations and new varnishes 
at can stand temperatures of 200 deg. C. or better. 
le are companion innovations in the fields of trans- 
mers, rectifiers, conversion units, contactors, circuit 
takers and switches. The bounce problem in contactors 
nd commutator brushes has been a critica] one, but 
ttly solved. 

No piece of electrical equipment on an airplane has 
Faped attention in this effort to conquer wholly new 
blems. The ingenuity of design and cultivation of new 
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materials which overrode all those challenges will not fail 
of translation into more orthodox realms of electrical 
application. 


Electro-Agriculture 
Needs Joint Action 


MANY EYES are turning now to farm electrification as 
one of the markets offering great post-war possibilities. 
In the past the extension of service to rural areas has 
been made possible very largely through the desire of 
the farmer’s family for modern lighting and household 
conveniences. Today, however, the farmer sees electricity 
as taking the place of the hired hand and as an instru- 
ment for improving the quality and quantity of food pro- 
duction. This commercial application of electricity to 
the farm or electro-agriculture, therefore, is expected to be 
the big rural post-war activity. 

There is much, however, to be done before this indus- 
try can supply the commercial farm market properly. 
It is not enough to replace a flame with a coil of resistance 
wire or an engine with an electric motor. Why should 
the limitation of older methods be carried forward into 
electrical farm equipment? Why shouldn’t the new 
be as efficient as is possible with electrical means? 

Today virtually every agricultural college, as well 
as a great many specialists elsewhere, is designing elec- 
trical farm devices. Are they all equally good? When 
one sees the hundreds of designs for dehydrators, it is 
‘obvious that the designers of most of these started with- 
out benefit of certain fundamentals that are rfecessary to 
sound design. 

It is true that the average farmer is handy with 
tools and through force of circumstance has had to 
become a jack of all trades. For that reason we see him 
building a great many farm devices using electricity for 
heat or power. Can these devices, generally speaking, 
be as good as soundly designed and manufactured equip- 
ments? And considering time and maintenance and 
efficiency, can they be as cheap? 

Here, then, obviously is an opportunity for co-ordi- 
nated planning by the electrical and agricultural engi- 
neers and the electrical and farm equipment manufac- 
turers. If this market is to grow without confusion, it 
must have equipment wherein the design has co-ordinated 
good engineering with modern farm practice. 

The farmer, as history will show, has always been 
willing to change his methods, but he first wants facts. 
He wants to be sure that he is not gambling his entire 
year’s effort on somebody’s hunch. He has learned to 
accept the standards developed by professionals. 

He will accept réadily electrical equipment manu- 
factured according to standards jointly arrived at by the 
recognized authorities in the electrical and agricultural 
engineering and manufacturing fields. Such a joint ac- 
tivity cannot get under way too soon. 
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Washington Comment 


By RICHARD N. LARKIN, Washington Correspondent 





Ellis Gets Slattery's Scalp 


June 23, 1943 

To all REA section and division 
heads and members of the Adminis- 
trative staff: 

1. William J. Neal has been ap- 
pointed deputy administrator of REA. 

2. Effective immediately, Mr. Neal 
will exercise co-ordinating and admin- 
istrative authority for the operation of 
REA. All section and division heads 
and members of the administrative 
staff will report to the administrator 
through Mr. Neal. 

3. All previous memoranda are sus- 
pended to the extent that they confiict, 
or are inconsistent with, the provisions 
of this memorandum. 

CLaupe R. Wickarp, 
Secretary of Agriculture. 


USING this administrative order as 
a knife, the National Rural Electric 
Co-operative Association has snatched 
the scalp of REA Administrator 
Harry Slattery, whom it has been 
stalking for months. Today the $64 
question is: 


To what extent will NRECA run 
REA? 

Whether Slattery chooses to resign 
or to live out his remaining six years 
as REA administrator seems now to 
be academic. REA, it appears, will 
for some time to come be run through 
Neal, whose appointment NRECA’s 
latest bulletin terms “most accept- 
able.” The New Hampshire co-opera- 
tive of which Neal is president, the 
bulletin adds, is a member of NRECA. 

Another $64 question, which ap- 
pears to be tied intimately to the 
foregoing, is this: 

Has NRECA dropped out of 
the insurance business (ELECTRICAL 
Wor p, June 5, page 12, July 3, page 
3) until such time as it can finance 
its two companies other than by loans 
from co-ops? 

The answer to this question seers 
to be that it has. NRECA refused to 
answer the question. But it is com- 
mon knowledge, verified in several 
informed quarters, that NRECA has 
for some time been playing down its 
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insurance activity. There has been 
noticeable slackening in NRECA’s 
insurance sales efforts. The bald 
statement is made that NRECA has 
advised several co-ops whose insur- 
ance is soon to run out to renew 
their existing policies. 

One explanation is that a deal was 
made, whereby NRECA bowed to 
the inevitability of government dis- 
approval of co-op loans to its two 


insurance companies. In_ return, 


NRECA got Slattery’s scalp, which 
had been its target since last April, 
when Slattery advised co-ops to 
await an opinion on the legality of 
such loans. Slattery, it appears, has 
been by-passed by Wickard in much 
the same fashion that Wickard was 
by-passed some months ago by the 
President, who brought in ex-Food 
Administrator Chester Davis to run 
the War Food Administration. 

One Agriculture Department offi- 
cial took a milder view of the order. 
He argued that the by-passing of 
Slattery had been accepted practice 
while Robert B. Craig, who resigned 
June 1, was deputy administrator. It 
was only to give official status to 
established practice—for the benefit 
of the new deputy—that the order 
was put on paper, he said. It was 
recognized that the order would be 
interpreted as an attempt to force 
Slattery to resign and, in any event, 
to tie his hands, the official went on, 
but the decision was to put the order 
in writing anyway. 

The decision to put the order in 
writing regardless of its interpreta- 
tion seems only to mean that Agri- 
culture foresaw and accepted the 
general verdict that it has purged 
Slattery. Since Slattery is a Presi- 
dential appointee, it seems logical 
that the move had White House ap- 
proval. 

Visiting Washington in mid-June, 
Slattery told a correspondent he ex- 
pected to be summoned to the White 
House and dismissed. But the Presi- 
dent almost never fires an appointee. 
Normally he accepts resignations, 


kicks the doomed officeholder yp, 
stairs or erects another layer of ay, 
thority over or around him. Th 

the Wickard order appears io ly 
more in character than a blunt dis 
missal, 

It would have been hard to djs 
miss Slattery outright. He was a) 
pointed head of REA from the a 
sistant secretaryship of Interior, ; 
move which normally would be 
step-down. He was given a ten-ye 
term, the longest given any REA ad 
ministrator. He had a long recor 
as a conservationist and public powe 
crusader, dating in federal servic 
from the days when Gifford Pinch 
sold conservation to an earlier Roos 
velt. 

Slattery, after four years as RE: 
administrator, has a broad friend 
ship among REA members. 

Clyde Ellis, executive manager o 
NRECA, is a newcomer to the publi 
power game. He was merely “o 
record” for public ownership befor 
last January when he left Congres 
and caught on with NRECA. Spea 
head of NRECA’s bitter attack o 
Slattery, Ellis is hardly as intimat 
with REA co-ops and their membe 
as Slattery. He appears, on th 
strength of the opinion requested } 
Slattery, to have guessed wrong 0 
the legality of co-op loans to insu 
ance companies. Yet he has defeate 
Slattery in the fight for control « 
REA, and this brings up a thir 
question: 

Since REA was intended to 
non-political, and since it is so dea 
to most Congressmen representin 
rural districts, and since NRECA 
so avowedly political, why is the Ad 
ministration allowing it to slip int 
NRECA control to the extent that 
has? 

The best available answer to th 
question came from a federal officia 
who declined to be identified: 

“The future of REA,” he said. “ 
in the laps of the gods. I don’t kno 
why some things are going the wa 
they are, and I don’t know exact 
what is going to happen, but I ¢ 
know there is power politics in th 
thing in a big way.” 

Slattery may or may not resigi 
Wickard may or may not order rest 
tution of funds already advanced t 
two insurance companies by co-op 
Beyond these points, NRECA seem 
ready to take over. 
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Conservation 


EWS 


Program to 


Be Presented July 14 


“Task committee” to reconvene to prepare definite recommendations 
for industry program — Standards for domestic and commercial 


energy use anticipated together with advertising drive 


A program on which the electric 
utility industry can co-operate in a 
broad conservation campaign is being 
readied for presentation to the indus- 


try July 14. 


“Task Committee” Meeting 


Much of the program was threshed 
out last week in a two-day session of 
the “task committee” appointed by 
OWU Director J. A. Krug. The task 
committee will réconvene July 13 to 
prepare a definite set of recommenda- 
tions for the industry’s program. It is 
anticipated that these will be ready to 
be presented to the July 14 meeting of 
the informal industry advisory commit- 
tee, which on June 8 agreed to OWU’s 
suggestion that conservation be achiev- 
ed voluntarily rather than through a 
mandatory “brownout” (ELECTRICAL 
Wortp, June 12, 1943, page 83). 

Task committee members’ were 
pledged not to divulge proceedings of 
last week’s meeting and OWU declined 
to publicize it en the basis that no defi- 
nite program had yet been agreed to. 

Last Tuesday. the War Production 
Board met to act on the over-all conser- 
vation program aimed at effecting all 
possible savings of fuel, energy and 
manpower. The utility program will 
be a part of this drive. 

In some quarters it was anticipated 
that the WPB meeting would see the an- 
announcement of an unequivocal en- 
dorsement of the campaign by War 
Mobilization Director James F. Byrnes. 

It was generally anticipated that 
OWU’s program would call for a truly 


ELECTRICAL WORLD @ July 


intensive advertising and public rela- 
tions campaign. This would be na- 
tionwide and carried on by all 
companies and federal agencies con- 
cerned with the generation, distribu- 
tion and sale of electric energy. 
Unquestionably the program will con- 
tain a set of standards for the use of 
electric current to which domestic and 





INVENTOR HONORED—Frank H. Shaw 
(right) president of the Shaw Insulator 
Co. and inventor of a plastic molding 
process which permits war production of 
miany intricate parts, was recently pre- 
sented with the annual John Wesley 
Hyatt award for distinguished achieve- 
ment in plastics. Presenting the award is 
Dr. Per K. Frolich, president of the 
American Chemical Society 
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commercial consumers will be asked to 
conform. In view of the past insistence 
of OWU that there is no power short- 
age in the United States, it is to be 
expected that this fact will be played 
up in the campaigns. The advertising 
campaign undoubtedly will take essen- 
tially the same tack as that sponsored 
recently by OWU (Execrricat Wor tp, 
May 15, 1943, page 73), except that 
the slogan “Waste in War Is a Crime; 
Don’t Waste Electricity” probably will 
be strengthened to “Conserve Electric- 
ity,” or some other slogan going be- 
yond the idea of merely curtailing 
wasteful uses. 

William A. Lyons, chief of OWU’s 
Fuel and Allocations Branch, is chair- 
man of the “task force” committee. 
Other members are £. W. Kellogg. 
Edison Electric Institute; H. P. Sed- 
wick, Public Service Co. of Northern 
Illinois; Arthur Goldschmidt, of the 
Interior Department’s Power Division; 
H. C. Blackwell, Cincinnati Gas and 
Electric Co.; Walton Seymour, Ten- 
nessee Valley Authority; E. F. Scatter- 
good, Los Angeles Bureau of Light 
and Power; Charles <A. Collier, 
Georgia Power Co.; Philip Sporn, 
American Gas & Electric Service Co.; 
Carl H. Recker, Ebasco Services, Inc.. 
and Ralph Moody, Union Electric Co. 
Herman Russell, Rochester Gas & Elec- 
tric Co., was unable to accept member- 
ship, but a substitute named by him 


was accepted by OWU. 


Fourth Generator in 
at Parker Dam 


Installed capacity at the Parker Dam 
power house has reached 115,000 kw. 
with the addition of a fourth generator, 
Interior Secretary Harold L. Ickes has 
announced. Power facilities were com- 
pleted “ten years ahead of schedule” 
to meet war needs. 
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SIMULATED TRANSFORMER FIRE—Oil overflowing the partially open top of an oil-filled transformer tank was ignited in recent 


Momee, Ill., tests by the Cardox Corporation. 








Resulting fire burned two minutes 15 seconds (left) before a mass discharge 


of CO. was released through four nozzles at 13 ft. level, four at 9 ft. level and four nozzles around the diked area. The dis. 
charge (center) continued for one minute 15 seconds to put out the fire and cool oil below ignition temperature (right). Weight of 


CO, used was 5,850 Ib. 





Probe Brazos River 
Power Resale Deal 


Following the lengthy and much- 
publicized investigation of the transac- 
tions leading up to the sale of the San 
Antonio Public Service Co., a Texas 
Senate committee recently opened a 
probe of the finances and contracts of 
the Brazos River Conservation and 
Reclamation District. The district oper- 
ates the Morris Sheppard (formerly 
Possum Kingdom) Dam. 

Principal point brought out was that 
the district, following a WPB directive, 
turned down a contract to sell electric 
power to a private utility (Texas Elec- 
tric Service Co.), for an average of 
$306,000 a year, and entered into a 
25-year contract with the Brazos River 
Transmission Electric Co-operative 
under which the co-op’s annual pay- 
ments amounted to $204,000. The co-op. 
in turn, sold the power for $414,000 
annually, of which some $300,000 came 
from Texas Power & Light Co. Failure 
to contract with the privately owned 
utility originally, witnesses charged, 
has cost the district some $405,000 in 
two years. 

“Motivating force” behind the resale 
of the district’s power by the co-op, ac- 
cording to George Chance, chairman of 
the BRCD board, was the wartime de- 
mand for electric energy. The board 
originally turned down the offer of the 
privately owned utility, it was said, 
because the “chances of securing fed- 
eral aid for other projects (Morris 
Sheppard Dam was built through a 
WPA grant of $4,000,000) would be 
materially reduced if not utterly de- 
stroyed” if the power were sold to pri- 
vate companies. 


Anchorage Bill Signed 


The President has signed a bill 
authorizing the city of Anchorage, 
Alaska, to issue not more than $1,250,- 
000 worth of bonds for the purchase 
of the generating plant of the Anchor- 
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age Light and Power Co., Inc. (ELEc- 
TRICAL WorLpb, January 23, 1943, page 
128). 


NEWS BRIEFS 


CHICAGO WOMEN are learning how to 
preserve the produce of their victory 
gardens for the months to come in a 
series of wartime canning classes re- 
cently inaugurated by the home serv- 
ice division of Commonwealth Edison 
Co. in co-operation with the consumer 
information service, Office of Civilian 
Defense. The sessions are conducted by 
the utility’s home economists, admis- 
sion is free, and the classes cover all 
phases of home canning from the selec- 
tion of produce to storage of the fin- 
ished product. Written instructions and 
recipes are also distributed. 








THE GOVERNMENT OF SOUTHERN 
Ruopesia is formulating plans for dam- 
ming the Zambesi River at the Kariba 
Gorge to create a giant irrigation and 
cheap power project, according to a 
recent British broadcast. 


IN RESPONSE TO AN APPEAL by Easy 
Washing Machine Co. for men 65 
years or older to help relieve the man- 
power shortage, Willard R. Walker, 
73, inventor and producer of America’s 
first household electric dishwasher, sold 
to General Electric in 1928, went back 
into harness, 


SHOOTING HIGH TENSION insulators on 
the Green Mountain Power Corpora- 
tion’s lines in Vermont has become 
an ultra-hazardous sport (or worse) 
through the utility’s posting of a $100 
reward for information leading to the 
conviction of anyone engaging in this 
form of target practice or otherwise 
damaging the company’s electrical 
equipment. The offense, because of its 
injurious effect on war material pro- 
duction, carries a maximum federal 
penalty of $10,000 fine and 30 years’ 
imprisonment and a maximum state 
penalty of $10,000 fine and 10 years 


behind the bars. The FBI is investi- 
gating recent damage to insulators on 
this system, a part of the New Eng. 
land Power group. 


A TRUCK-TRAILER COMBINE, carrying 
explosives to an army camp, crashed 
into a power pole in Grant’s Pass, 
Oregon, recently, bringing a 4,000-volt 
line down on top of the cab. Linemen 
removing the wire said most of the 
town would have been wiped out if 
the truck’s cargo had exploded. 


Would Suspend 
“Death Sentence” 


A resolution to suspend until one 
year after the end of the war all actions 
under Section 11 (a), (b), (c) and (d) 
of the Holding Company Act has been 
introduced in Congress by Rep. Lyle 
H. Boren, Oklahoma Democrat. Pend- 
ing actions are included. 

The resolution was referred to the 
House committee on interstate and for- 
eign commerce. It would also: (1) 
Extend until one year after the close of 
the war the time for compliance with 
any order, issued prior to passage of 
the resolution, under subsection (b) 
of the holding company act. (2) Sus- 
pend until one year after the close of 
the war all “orders, proceedings, 
studies, examinations or requirements 
by the Federal Power Commission for 
or relating to the reclassification of 
accounts of any public utility as defined 
in section 201 of title II of the holding 
company act, as such accounts existed 
January 1, 1937.” 

The resolution would not apply to 
projects licensed under provisions of 
part I of title II of the holding company 
act. The resolution defines the end of 
the war as the time when the President 
shall proclaim the emergency ended. 
The suspensions proposed would. be in 
effect one year thereafter or until‘ term- 
inated by a concurrent resolution by 
both houses of Congress. 
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Federal Agencies Appeal 
Asks New Pepco Rate Cut 


OPA and Treasury Department ask court to set aside utility commis- 
sion’s $311,000 rate reduction order — Public Buildings agency 
demands FPC investigation of rates to Pentagon Building 


Two federal agencies filed appeals 
with the District of Columbia Court 
last week asking that a Public Utilities 
Commission order cutting rates of the 
Potomac Electric Power Co. by $311,000 
yearly be set aside in favor of a $2,- 
000,000 annual rate cut for which four 
federal agencies campaigned unsuccess- 
fully earlier this year. 


PBA Adds Voice 


A day earlier the Public Buildings 
Administration revealed that it had 
asked the Federal Power Commission 
to investigate the reasonableness of 
rates charged by the Braddock Light 
and Power Co., a Pepco affiliate, for 
service to the War Department’s huge 
Pentagon Building, across the Potomac 
River from Washington in Arlington 
County, Va. PBA alleged that Brad- 
dock’s rates on current generated by 
Pepco were 30 percent above those 
which would apply if the building were 
in the city and could be served di- 
rectly. 

Appeals from the PUC decision 
(ELectricAL Woritp, May 8, 1943, 
page 6) were filed by the Office of 
Price Administration and Economic 
Stabilizer Fred Vinson and by the 
Treasury Department’s Procurement Di- 
vision. It was the second time this 
year that OPA has appealed a PUC 
decision. Some months ago, OPA ap- 
pealed a PUC order granting an in- 
crease in the rates of the Washington 
Gas Light Co. The order was set aside 
in District Court and is now before the 
court of appeals. ~ 

OPA’s appeal asked that Pepco be 
prohibited from “collecting rates and 
charges which are excessive and un- 
lawful, from unjustly and illegally en- 
riching itself” under rates ordered by 
the PUC. It argues that if the com- 
mission’s errors were to go unreviewed 
and uncorrected, “erroneous concep- 
tions” of nublic utility and regulatory 
agency obligations might go unchal- 
lenged, thus jeopardizing the stabiliza- 
lion program in the public utility rate 
held, 

It argued further that, bound by the 
narrow provisions of the sliding scale 
agreement under which Pepco’s opera- 
tions have yielded yearly rate reduc- 
tions since 1924, the PUC was unable 
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to go into issues which the intervening 
federal agencies fet] must be examined 
to determine reasonable rates. It was 
also» contended that while the PUC 
allowed for rate purposes only the pro- 
visions of the 194] Revenue Act, it had 
improperly calculated the rate reduc- 
tion on that basis. 


Treasury’s Argument 


The Treasury appeal attacked the 
PUC order as “illegal, arbitrary and 
capricious,” and argued that: (1) The 
commission “illegally made an allow- 
ance for depreciation expense in excess 
of $571,434.” (2) The commission 
failed to use its own standards in de- 
termining annual depreciation. (3) 
The commission failed to deduct ac- 
crued depreciation from the rate base. 
(4) The commission allowed deprecia- 
tion on non-depreciable property. (5) 
The commission illegally allowed $3,- 
744,109 as working capital and $1,- 
695,712 as federal income taxes. 

In response to PBA’s complaint on 
overcharges for Pentagon service, Pepco 
pointed out that it had invested ap- 
proximately $1,000,000 in facilities 
charges to carry out the contract. It 


added that service conditions result in 
a low annual load factor, with the 
heaviest use coming at the peak periods. 
Current is supplied the Pentagon at 
“appreciably less than 1 cent per kw.- 
hr. and at less than the estimated cost 
when the contract was entered into,” the 
company statement declared. 

PBA claimed that the average charge 
for Pentagon service is 0.80 cent per 
kw.-hr., and that if service were fur- 
nished by Pepco on schedule “P” the 
charge would be 0.62 cent. The al- 
leged yearly overcharge of $150,000 
will pay for Pepco’s facilities to serve 
the building in four years, it was 
added. 

The matter was referred to FPC un- 
der the President’s October 22 
“cheapest power” directive. 


Initiative No. 12 
To Go on ‘44 Ballot 


Referendum No. 25, proposing to re- 
fer the public power initiative No. 12 
to the voters of the state of Washington, 
will be placed on the 1944 general elec- 
tion ballot, Secretary of State Belle 
Reeves . states. The referendum con- 
tained 127,303 signatures, with only 
30,000 legal signatures required. Thus, 
should a mortality of 76 percent ot the 
signatures occur, the initiative still 
would go on the election ballot. 

Initiative No. 12 would authorize pub- 
lic utility districts to Combine for the 
purpose of taking over the entire prop- 
erties of privately owned power con- 
cerns. 


FUEL PATHWAY—Framing of coal conveyor at Boston Edison’s new steam plant on 
Mystic River, near Everett, Mass., forms striking silhouette against the sky as con- 
struction advances on this important station 
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Asks Probe of Pressure 
Group Influence on REA 


Shipstead resolution, aimed at National Rural Electric Co-operative 
Association, would investigate organization and financing of poli- 
tical groups exerting influence and control on federal agency 


Aimed at the National Rural Elec- 
tric Co-operative Association, a resolu- 
tion to investigate the administration 
of the Rural Electrification Adminis- 
tration to determine whether political 
groups have been organized to influ- 
ence conduct of REA has been intro- 
duced by Senator Henrik Shipstead. 
Minnesota Republican. 


Would Review Influence 


The investigation would be made 
by the Senate committee on agricul- 
ture and forestry or any subcommittee 
thereof. In addition to investigating 
formation of political groups to influ- 
ence REA the committee would: 

1. Investigate the organization and 
financing of such groups. 

2. Review what efforts such groups 
have made to influence REA adminis- 
tration. 

3. Determine whether REA admin- 
istration has suffered as a result of its 
incorporation into the Department of 
Agriculture. 

4. Decide whether REA should be 
restored to its original status of an 
independent agency responsible only 
to Congress. 

Preamble of the resolution points 


out that REA co-operatives “should be 
and must be encouraged to become free 
from political or governmental con- 
trols as rapidly as possible,” that Con- 
gress “set forth its policy of protect- 
ing REA from political influences and 
controls” and that “evidence at hand 
supports the belief that groups have 
been organized and supported from 
government funds to engage in activi- 
ties intended to influence the Con- 
gress and other government agencies, 
and which activities are declared to be 
in violation of the letter and spirit of 
the Rural Electrification Act.” 


Unfilled Wire, Cable 
Orders Invalid July 1 


Rated orders for wire and cable 
which did not carry allotment numbers 
became invalid July 1, when the Con- 
trolled Materials Plan went ‘nto effect 
on a mandatory basis, the Electrical 
Wholesale Distributors Industry Ad- 
visory Committee was told at a recent 
meeting with WPB officials. 

The cancellation affected orders un- 
filled on that date. Not affected were 
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UTILITY PLAYERS—Boston Edison's “Little Theater” group of employees contributes 

relaxation at various army and navy stations in New England as a volunteer war 

service under the auspices of the USO. “Jack” Caddigan, widely known Edison man 
and dramatic entrepreneur, ig a member of the citizens committee of the USO 
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orders for warehouse  replacenient 
stocks which, under CMP, can be ob. 
tained without allotment numbers. W ire 
and cable manufacturers have been 
directed to set aside for warehouse 
delivery certain percentages of their 
output. 

WPB officials asked the committee 
to encourage in the industry a cam. 
paign to promote conservation of elec. 
trical appliances, particularly irons, 
which are becoming more and more 
vital as laundry service is curtailed, 


Warn on Post-War Glut 


The committee asked that steps he 
taken to locate and redistribute elec. 
trical materials and equipment now ly. 
ing idle in various government projects. 
It asked further that plans be laid now 
for orderly disposal of government. 
owned surplus electrical equipment. It 
emphasized that everything possible 
should be done to prevent a recurrence 
of the :narket glut which followed the 
last war when surplus federal stocks 
were thrown on the market to disrupt 
normal distribution machinery. Com. 
mittee cooperation in establishing a 
plan to prevent this recurrence was 
promised. 


FPC Orders Name 
Two Utilities 


The Federal Power Commission has 
ordered the Washington Water Power 
Co., Spokane, and the Duke Power Co.. 
Charlotte, N. C., to show cause why 
they should not obtain FPC authoriza- 
tion and license, respectively, for hydro- 
electric operation. 

Washington Water Power was or- 
dered to show cause within 45 days 
why it should not apply for and secure 
FPC authorization for the operation of 
its Post Falls hydro station on the 
Spokane River in Idaho. The order 
states that the operation affects the 
water level of Coeur d’Alene Lake and 
that it floods and occupies certain fed- 
eral property. The project has an 
installed capacity of 11.250 kw. 

Duke Power’s order directs the com- 
pany to show cause by September |. 
why it should not obtain a license for 
the operation and maintenance of its 
hydro project on the Seneca River at 
Portman Shoals, Anderson County. 
South Carolina. The order points out 
that the project is on a navigable 
stream and that the company has failed 
tu heed a commission notice of April, 
1942, that an FPC license for the proj- 
ect is necessary. The project has an 
installed capacity of 5,590 kw. 
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P.G.E. Conversion Dam 
Progressing Rapidly 


Approximately $350,000 is being 
spent by the Portland General Electric 
Co. on its new conversion dam at Ore- 
gon City Falls, the largest single con- 
struction project to be undertaken by 
the company in recent years. Part of 
the old dam was carried away by high 
water on January 2 this year. The 
break was 160 ft. long and to within 
5 ft. of the foundation. So it was 
decided to rebuild completely. 

The Gilpin Construction Co. has 
built a cofferdam to allow the forebay 
to be drained, and concrete is now 
being poured on the new dam, which 
will follow a somewhat shorter course 
than the old one, which wis approxi- 
mately 875 ft. long. The new dam will 
contain 12,000 cu.yd. of concrete and 
will be 25 ft. high. It will have a 
bridge along the top connecting the 
various mill buildings of the Hawley 
Pulp & Paper Co. 

When the contractors drained out 
the water behind the cofferdam on the 
east side of the river skeletons of river 
boats, sunken logs and old machinery 
were found lining the river bottom. 
Clearly discernible was the mill race 
of Dr. John McLoughlin, the pioneer 
factor of the Hudson Bay Company, 
who was known as the “Great White- 
Headed Eagle” to the Indians of the 
early Northwest. 

The original parts of the flood- 
battered dam consisted of wooden deck 
construction built in 1907. Parts of 
this were washed away in 1923. The 
dam was then reinforced with rock- 
illed timber cribs.on the downstream 
side. In 1935 the top was again raised 
and additional cribs added on the 
fownstream side. In January of this 
year heavy debris carried by the cur- 
rent first carried out a small portion 
of the superstructure, which opening 
na few hours was”enlarged to the pro- 
portions mentioned above. 


Niagara Falls to 
Fight Water Rental 


The Niagara Hudson Power Corp. 
fas started proceedings in New York 
‘tate Supreme Court to_ invalidate 
igislation, effective last week, permit- 
ing the state to collect rental for 
15.100 cubic-feet of water per second 
diverted from the Niagara River by 
the Niagara Falls Power Co., a sub- 
sidiary (Evecrricat Wortv, March 6, 
page 64). 

The development followed shortly 
after the State Water Power and Con- 
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WOOD CRIB COFFERDAM built to drain the forebay preparatory to building the Oregon 
City Falls dam. When the area in the foreground was unwatered it revealed the whole 
history of previous dams back to Hudson Bay times 





trol Commission had fixed August 2 
for a hearing to determine an equit- 
able rental rate for the water the com- 
pany is diverting. The company said 
it would ask the court for an injunction, 
pending the suit, enjoining the com- 
mission from fixing the rental. The 
utility at present pays $400,000 a year 
for 4,900 cubic-feet of water per sec- 
ond diverted from Niagara. 


Columbia Storage 
Probe Voted 


The House irrigation and reclama- 
tion committee will begin hearings in 
its investigation of plans for the de- 
velopment of the Columbia River Basin 
late this month or early in August, 
Chairman Compton I. White, Idaho 
Democrat, told ELtectricaL Wortp. 

The House last week passed White’s 
resolution for such investigation and 
voted the committee $5,000. Hearings 
will be conducted in Washington, D. C., 
and in Idaho and Montana, according 
to Rep. White. 

The investigation, which has the sup- 
port of Republicans and Democrats 
alike in the Northwestern delegation, 
will be aimed at blocking completely 
the plans of the Bonneville Advisory 
Board and the Corps of Engineers to 
raise the levels of Flathead Lake, Mon- 
tana, and Lake Pend Oreille, Idaho, to 
provide an additional 3,000,000 acre- 
feet of water for the Bonneville and 
Grand Coulee power stations hundreds 
of miles downstream on the Columbia 
River. 
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REA Appropriation 
Cut by House 


The Rural Electrification Adminis- 
tration got only $20,000,000 in new 
loan fund authorizations for the fiscal 
year ending next June 30 as the House 
forced the Senate to accept its version 
of REA’s budget. 

The question of whetMer to give REA 
$20,000,000 or $30,000,000 (ELectri- 
caAL Wor tp, July 3, 1943, page 9) was 
one of the points on which the Agri- 
culture Department appropriation bill 
was stalled as the deadline for expira- 
tion - of fiscal 1943 appropriations 
passed last week. Despite the REA 
agreement, the bill was still before 
the Senate early this week, where a 
motion to recede from other amend- 
ments and concur with the House was 
to be voted upon. Total REA appro- 
priation will be $22,258,000. Certain 
other funds previously appropriated 
and never spent also will be available. 


Dr. W. J. Foster Dies 


Dr. William J. Foster, who, during 
most of his engineering life was en- 
gaged in electrical design work on al- 
ternating-current rotating machines for 
the General Electric Co., died in Sche- 
nectady, N. Y., on July 2. He was 72 
years old. Dr. Foster received the 
Lamme Medal of the American Institute 
of Electrical Engineers in 1931 “for 
his contributions to the design of ro- 
tating alternating-current machinery.” 
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Warns on Federal 
Questionnaires 


Measures to correct the issuance by 
federal government agencies of un- 
authorized questionnaires, the flow of 
which are imposing an unwarranted 
burden on business, were reiterated 
recently by the advisory committee on 
government questionnaires, with the 
concurrence of the Bureau of the Bud- 
get. 

The advisory committee pointed out 
that, with few exceptions, requests for 
information, as defined by law, are 
subject to the review of the Bureau 
of the Budget and may not be issued 
by a federal agency unless authorized 
by the bureau. A mass of question- 
naires which have not been so author- 
ized have come to the attention of the 
committee, according to W. J. Donald, 
chairman, and business men are ad- 
vised to exercise more caution about 
those report forms that are suspect. 

If in doubt, the committe said, in- 
quiry may be made of the advisory 
committee, the Bureau of the Bud- 
get, the federal agency issuing the 
form, or trade associations, chambers 
of commerce, ete. 

“Business and industry are. still 
largely unaware that a mechanism has 
been established by which government 
information requests can be kept to 
a minimum,” Mr. Donald said. “Every 
authorized request for information, 
however made, must have the Budget 
Bureau’s approval. These approved 
forms bear a Budget Bureau approval 
number, and in most cases an expir- 
ation date, both appearing in the up- 
per right-hand corner of the form.” 

The advisory committee on govern- 
ment questionnaires has offices at 1615 
H Street, Washington, D. C., and has 
a staff in constant contact with the 
Budget Bureau and industry. 


Oil Breaker Takes 
Double Duty in Test 


How older model oil circuit breakers 
can be modernized to take today’s heav- 
ier electric loads with the use of a 
minimum amount of critical materials 
was demonstrated recently in a unique 
test at the Nueces Bay power station 
of Central Power & Light Co. 

The facilities of the entire C.P.L. 
generating system were utilized in the 
test, when short circuits in excess of 
300,000 kva. were applied through the 
test circuit breaker which had been 
modified to care for larger short cir- 
cuits than the circuit breaker had 
been designed to carry. The particular 
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CIRCUIT BREAKER TEST-—M. E. Guyton 
(center) Pacific Electric Mfg. Co. test engi- 
neer, together with Carl Ellis and Paul 
Taylor of Central Power & Light, tested 
this oil circuit breaker, which, though 
designed for 250,000 kva., withstood over 
500,000 after some modification in design 


breaker, shipped to Corpus Christi 
by the Pacific Electric Mfg. Co., was 
designed to withstand short circuits of 
250,000 kva. maximum. 

In the test, conducted by A. C. 
Schwager and M. E. Guyton, chief 





MEETINGS 


International Association of Electrical Leagues— 
Annual conference, Netherland Plaza otel, 
Cincinnati, Ohio, September 16-17. O. C.’Small, 
secretary, 155 East 44th Street, New York, N. Y. 


Previously Listed 


International Association of Electrical Inspectors 
—Northwestern section, New Washington Hotel, 
Seattle, Wash., August 26-27; F. D. Weber, 
secretary, P. O. Box 70, Portland, Ore. South- 
western section, Los Angeles, Calif., week of 
August 30; H. L. Gerber, secretary, Room 205, 
City Hall, San Francisco, Calif. Western sec- 
tion, LaSalle Hotel, Chicago, Ill., September 
13-15; F. H. Moore, secretary, 320 N. Meridian 
St., Indianapolis, Ind. Eastern section, New 
York, N. Y., week of September 20: F. N. 
Sauires, secretary, 85 John St., New York, N. Y. 
Southern section, Roosevelt Hotel, New Or- 
leans, La., September 27-29; C. M. Jones, 
secretary, 307 Trust Co. of Georgia Bidg., 
Atlanta, Ga. 

American Institute of Electrical Engineers—Na- 
tional technical meeting, Salt Lake City, Utah 
September 2-4. H. H. Henline, national secre- 
tary, 33 W. 39th St., New York, N. Y. 

Municipal Electric Utilities Association of New 
York State—Annual conference, Lake Placid 
Club, Lake Placid, N. Y., September 15-17. T. J. 
McKee, secretary, 200-212 East Third St., James 
town, N, Y. 

Pennsylvania Electric Association-—-Annual meet 
ing and business conference, Wm, Penn Hotel, 
Pittsburgh, Pa., September 23. A. B, Millar, 
managing director, State Street Bldg.. Harris- 
burg, Pa. 

Association of Iron and Steel Engineers—Annua!l 
meeting, Wm. Penn Hotel, Pittsburgh, Pa., Sep- 
tember 28-30. Brent Wiley, managing director, 
Empire Bidg., Pittsburgh, Pa. 
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engineer and testing engineer, resper. Ov 
tively, of Pacific, and C.P.L. engineers, 
the revamped oil circuit breaker inter. 
rupted currents of more than half q Tl 
million kilovolt-amperes with nothing 


more untoward happening than the lig’ 
generation of a paper sack full of gas, oe 
caused ‘by the passage of the high cur. me 4 
rents through the cooling oil. tale 
. eners 

powe 


totale 


Lighting, Wiring is 
Guide Issued by WPB 


ing t 
Lighting specifications for construc. HM for | 
tion or conversion projects now being Mj creas 
designed should be checked with the 9 spon 
“Design Guide for Interior Electric All 
Lighting and Wiring for Wartime Con. the ¢ 
struction” released last week by WPB’s MM centa 
Conservation Division. West 
The guide presents WPB’s conserva. 9 states 
tion policy with respect to lighting and MM Pacifi 
wiring. While it is not an official order HM the | 
or directive, designers should consult MM Pacifi 
it to keep their specifications as nearly 
in line with its standards as possible, 
Deviations from the policy outlined ing 
the guide may cause delay or possiblefim \", 2 
denial of priority assistance when ap-m"* | 
. . June Ui 
plications are made to WPB. june 
Copies of the guide may be had fromm" 3 
the Conservation Division, 11th and Hig” | 
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New House Power : 
* New En 

Probe Resolution /:*'' 

West C 


Rep. John M. Coffee, Washington[il Satherr 
Democrat, has introduced a re-draftedialm ct." 
resolution calling for an investigation 
of financial and .other assistance ren- 
dered by federal agencies in the Ship. 
shaw and other developments outside 
the United States. The investigation is Far 
designed also to spell out the relation 
between such projects and this coun- 
try’s program for supplying power and (rq, 
facilities for metals production. necha 

The resolution was re-drafted at thant 
request of the House Rules Committee 
(Electrical World, July 3, 1943, p. 6) 
and may, in its new form, place les 
emphasis on WPB’s power progran 
and more on war construction and de 
velopment programs outside the Unite: 
States than Coffee originally intended 

Chairman Jesse Jones, of the Recon 
struction Finance Corporation, told th 
Rules Committee that he would wel 
come such investigation since it woul: 
“disprove 99.9 per cent of the charge, 1), 
and innuendos” about RFC’s $68,500.@§ 
000 advance to Aluminum Companygg... 5] 
of Canada, Ltd. for the Shipsha 
project. 


Total 
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Output Curve 
Off Slightly 


The output curve slackened off 
jightly during the week ended July 3, 
according to the Edison Electric Insti- 
ite. arresting a continued more than 
seasonal rise which began in the first 
june week. The amount of electrical 
energy distributed by the light and 
power industry for the latest week 
wtaled 4,110,793,000 kw.-hr., as com- 
pared to 4,120,038,000 kw.-hr. the week 
previous and 4,098,401,000 kw.-hr. dur- 
ing the week endéd June 19. Figures 
jor the latest week represent an in- 
rease Of 20.1 percent over the corre- 
ponding week in 1942, 

All the major geographic sections of 
the country showed increases in per- 
entage gains with the exception of the 
West Central region. The Southern 
dates, for the first time, displaced the 
Pacific Coast in percentage gain over 
the 1942 figures with 28.3 percent to 
Pacific’s 26.6 percent. 


Weekly Output, Million Kw.-Hr. 


1943 1942 1941 
ye ee ~<a  o  e © peveevene cabbie 
une 26 4,120 June 27 3,457 June 28 3,157 
june 19° 4,098 June 20 3,434 June 2! 3,09! 
june 12 4,040 June 13 3,463 June 14 3,101 
june 5 3,926 June 6 3,372 June 7 3,076 
May 29 3,990 May 30 3,322 May 3! 2,955 
May 22 3,992 May 23 3,380 May 24 3,040 
May 15 3,969 May 16 3,357 May 17 3,011 
May 8 3,904 May 9% 3,365 May 10 3,00! 
May | 3,867 May 2 3,304 May 3 2,945 


Percent Change from Previous Year 
Week Ending 
re = 
July3 June 26 June 19 


New England .......... -+13.0 + 9.3 + 8.4 
Wid-Atlantic ... -eee +20.8 +19.2 +17.7 
Central Industrial ... +9.5 +16.4 +16. 
West Central --. +163 +17.2 +14.9 
Southern States . .. +28,3 +23.5 +25.9 
locky Mountain ....... +16.6 +13.6 +12.5 
cific Coast apckce. ee +25.0 +27.4 





Total United States.. -+20.! +19.2 +19.4 
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farm Wiring 
Order Extended 


Order P-144, which provides the 
uechanism by which farmers can get 
armstead wiring, has been extend for 
a very few days” beyond its June 
expiration date to give the Agri- 
ture Department time to establish 
i system for the assignment of allot- 
nent numbers to farmers. 

The new system was made necessary 
or the inauguration of the Controlled 
Materials Plan July 1 as the only means 
' obtaining copper, steel and alu- 
minum. Under the system, farmers 
“ill buy from dealers, who will extend 
¢ allotment number to replenish their 
‘re stocks. An Agriculture Depart- 
went spokesman indicated that supplies 
‘ farmstead wiring would total a 
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“very large percentage” of the depart- 
ment’s allotment of copper wire. 


Electric Power Needs Up 


Electric energy requirements of the 
principal public utility systems of the 
country during April totaled 16,856,- 
731,000 kw -hr., a gain of 18.9 percent 
over the corresponding month last 
year, the Federal Power Commission 
has announced. Corresponding peak 
demands aggregated 32,483,831 kw., up 
15.6 percent over April a year ago. 
Utility estimates of peak demands for 
December, 1943, are reported to amount 
to 37,858,242 kw., an increase of about 
17,000 kw. from a similar forecast sub- 
mitted by the utilities in their March 
report. 
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Boiler Plate Gauge 
Set to A.S.M.E. Code 


Allowable gauge of boiler plate has 
been tied to the specifications of the 
American Society of Mechanical En- 
gineers’ Boiler Construction Code un- 
der Order L-299, which effects steel 
conservation in boiler manufacture. 

Exemptions to the order are boilers 
for locomotive or marine service and 
those designed for 15 pounds pressure 
psi. or less. All other power boilers 
are covered by the order. Plates used 
in their construction may not exceed 
in thickness of quantity of steel the 
minimum thickness requirements con- 
tained in the ASME code. Restric- 
tions do not apply to boilers in process 
July 1 or those into which a tube is 
rolled. 
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Utility Security Prices Continue to Gain 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 
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Contrary to the general market trend of the past week, electric light and power stocks 
made considerable gains. “Electrical World” index advanced to 26.1 from 25.5; last 


year, 18.4. Bonds gained 0.2 point, reaching 106.3; last year, 103.0 





Courts Hand Down Two 
Hetch Hetchy Decisions 


Federal Judge Michael J. Roche in 
San Francisco has extended for an- 
other year suspension of the Hetch 
Hetchy injunction and thereby guar- 
anteed for at least another twelve 
months the city’s $2,000,000 a month 
income from its power project. In 
Washington the U. S. Supreme Court 
recently refused to review a decision 
in a water right suit against the city. 
Judge Roche extended the effective 
date of the injunction, which prevents 
the city from selling any of the Hetch 
Hetchy power to the Pacific Gas & 
Electric Co., at the request of City 
Attorney John J. O’Tolle and U. S. 
District Attorney Frank J. Hennessy. 
They held that the city eventually will 
sell all its Hetch Hetchy power to the 
newly constructed aluminum reduc- 
tion plant of the Aluminum Corp. of 
America at Riverbank. The plant now 
is purchasing some Hetch Hetchy 
power. The final reduction units are 
expected to be completed by October 
15. 

The suit over riparian rights on the 
Tuolumne River was filed originally in 
state courts by a group of landowners, 
who sought to restrain the city from 
diverting the water of the river in 
connection with the WHetch Hetchy 
power project. 


Halts City Purchase 
of Utility System 


Proposal of the city of Valdosta to 
issue $1,000,000 in revenue certificates 
to purchase from the Georgia Power 
& Light Co. the electric distribution 
system of Valdosta and adjacent terri- 
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tory was halted by a temporary injunc- 
tion granted recently by Judge W. E. 
Thomas of Superior Court. 

Charles W. Singleton, who operates 
ice manufacturing plants in the ter- 
ritory served by Georgia Power & Light 
Co., filed the injunction, and city offi- 
cials were served with an order from 
Judge Thomas to stay all proceedings. 

Judge Thomas set the petition for 
a hearing on the first Saturday follow- 
ing the expiration of thirty days after 
the filing of answers by the defendants. 


Uphold SEC Order on 
International Hydro 


A securities and Exchange Commis- 
sion order of July 21, 1942, directing 
dissolution of the International Hydro- 
Electric System, was upheld by the 
Sixth U. S. Circuit Court of Appeals 
in Cincinnati recently. Action came on 
a dismissal of a petition for review of 
the order, filed by Paul H. Todd of 
Kalamazoo, Mich., a stockholder. 





_Utility Reports 


Net Income 
943 1942 


*Arkansas Power & Light.. $1,276,538 $2,014,951 
*Central Maine Power...... 3,429,453 3,235,738 
*Cons. Gas Electric Light 

& Power (Balto.) and 

NTE Re eS -...» 6,078,432 6,546,922 
*Dallas Power & Light...... 1,496,547 


1,627,639 
*Florida Power & Light.... 2,121,594 1,331,079 
"GONG POWET oo. cccccvese. 1,428,745 1,132,874 
*Kansas Gas & Electric..... 1,514,171 1,263,846 
*Louisiana Power & Light.. 1,360,698 1,042,888 
*Marion-Reserve Power .... 401,824 464,281 
*Mississippi Power & Light. 790,346 533,718 
*Montana Power and subs. 3,748,284 3,104,258 
*Nebraska Power .......... 1,811,933 1,317,738 
*New Orleans Public Serv- 

WON via, Sot hales wettwewe 2,294,178 2,138,699 
*Northwestern Electric ..... 697,295 561,109 
*Texas Electric Service..... 1,976,302 1,017,986 
*Texas Power & Light...... 2,414,487 1,430,974 





*Twelve months ended May 31. 
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<sinteceenrisiereenaapanianiineaaesinisiciel tl 
FINANCIAL BRIEFS 


————— 


COMMONWEALTH & Sovrtiery 
Corp.’s proposal to pay from capital 
a dividend of $3 a share. or a total of 
$4.446.000. on its preferred stock. hax 
been approved by the Securities an 
Exchange Commission. The dividend 
payment is to be in lieu of a cash pay. 
ment of $3 a share on the preferred 
stock, which was one of the provision: 
of the one-stock recapitalization play 
filed by the company and pending le. 
fore the commission. 


THe SEC HAs PROHIBITED North 
American Light & Power Co. from pay. 
ing to the North American Co., the 
parent concern, the interest due on 
debentures of the former held by the 
latter. The commission ordered Light 
& Power to segregate from its other 
funds a sum equal to the amount to be 
withheld—about $154,000 semi-annually 
——and authorized the company to invest 
the funds in obligations of the U. §. 
government. 


A $3,000,000 Bonp issue of Tacoma 
City Light, for the second Nisqually 
power development, has been sold to 
Shields & Co. and associates, highest 
bidder. 


NATIONAL Power & Licut Co. made 
a book profit of $7,723,536 on the re- 
cent sale of the balance of its holdings 
in common stock of Houston Lighting 
& Power Co., according to a report 
filed with the SEC. National sold 
242.664 shares of the stock to a syndi- 
cate at $51.85 a share and received 
cash in the amount of $12,582,128. Na- 
tional had carried these shares in its 
investment account at $4,858,591. The 
profit was credited to earned surplus 
less $54,539 expense in connection with 
the sale. 


A proposaL of Milwaukee Electric 
Railway & Transport Co. to purchase 
for cash at par from Wisconsin Elee- 
tric Power Co. 8,000 shares of its 0 
common capital stock, par value $1 
a share, for retirement, has been @ 
proved by the SEC. 


Community Pustic Service Co. 
filed a registration statement with th 
SEC for $6,850,000 of first mortgag 
bonds, 33% percent series, due 197 
Proceeds from the sale will be used 
refund its $6,854,000 of 4 percent fir 
mortgage bonds. 


IN CONNECTION with a _ propo 
$44,000,000 refunding program, U 
Power & Light Co. has registered wit 
the SEC $37,000,000 face amount 0 
first mortgage bonds, series due 197 


THAT MADE THE 


Load-center Unit Substation Possible 


HE inherent safety of Pyranol* transformers 

led to the development of the modern load- 
center system of power distribution. It made possible 
the basic element of such a system, the load-center 
unit substation. 


In turn, these easy-to-order, easy-to-install unit 
substations enable war plants to get rolling months 
sooner than would be possible otherwise. And because 
Pyranol transformers permit installation in or near 
the working areas, the elimination of long secondaries 
is saving thousands of tons of copper. Power losses are reduced, and 
yoltage regulation is improved. 


Remember, too, that Pyranol transformers are all-purpose units. 
Whether or not unit substations are called for, Pyranol permits installa- 
tion anywhere you wish, indoors or outdoors, above ground or under- 
ground, in places wet or dry, clean or dusty. Whatever location you 
choose, these transformers will simplify your installation problem, and 
will supply the power for your war loads with little or no maintenance. 
Write for Bulletin GES-2974. General Electric, Schenectady, N. Y. 


*Reg. U.S. Pat. Off. 
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TWO TYPES OF SHIELDING 
(Right) Single-phase, 
36,000-kva, 230,000- 
volt transformer with 
See ht mut Le 
OL Tit Temes atekD) 
Single-phase, 26,600/- 
46,000Y-volt transformer 
with shields at top and 
bottom of each high- 
voltage coil stack. 
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Wherever G-E shielded-winding transformers are 


IN 
00 SERVICE supplying power—for the production of vital war 


soods or for the home—they are helping to ensure service continuity. 


The G-E shielded winding has proved to be the most nearly perfect 
yeans yet devised for preventing concentrations of voltage stress within 
ower transformers, which might be caused by switching surges or 
ightning impulses. Shielding enables the transformer designer to know 
efinitely the maximum stress for which he must insulate at each point 
hroughout the winding. 


More than 2500 G-E shielded transformers, totaling more than 
11,000,000 kva, installed over a period of 16 years, are now serving 
he war effort. General Electric Company, Schenectady, N. Y. 


ily apparent from the outside of a trans- 
t whether or not it is shielded. However, 
ding is standard for G-E power trans- 
ts above 500 kva, 44,000 volts or more. 
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What Is a Shielded Transformer? 


A transformer is called ‘‘shielded’’ 
when its winding is equipped with 
properly insulated metallic surfaces, 
connected to the line terminal, and so 
proportioned as to effect a radical 
reduction in the lightning stresses 
inside the winding. 


Shielding Reduce Lightning 
Stresses ? 


Fig. 1 illustrates the effect of a sudden 
blow on a brittle mechanical structure 
protected by a steel shield that 
envelops the corner of the structure. 
The shield distributes the force of the 
blow over a sufficient area to prevent 
concentration of stress at any point, 
enabling the structure to stand, with- 
out damage, a blow that would other- 
wise be destructive. In a similar way, 
the shield shown in Fig. 2 envelops the 
corner of the transformer winding and 
prevents concentration of lightning 
voltage.* 


te 


In Fig. 3, the same mechanical struc- 
ture, but without shield, is destroyed 
by a blow of the same severity, be- 
cause of concentration of mechanical 
stress at the point of impact. This 
compares with the unshielded trans- 
former winding subjected to lightning 
impulse, as shown in Fig. 4. 


The G-E shielding principle is as 
simple as it is effective. External appli- 
cation of the shields permits the re- 
tention of all the desirable features of 
G-E circular-coil censtruction. For a 
complete description ask for Bulletin 
GEA-2305. 


*Voltage concentration at the end of the winding 
also causes internal oscillations which produce high- 
voltage concentrations within the winding, comparable 
in severity with the initial impact. These oscillations, 
too, are prevented by shielding. 
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WINDING MACHINE with variable speed 
tandem 


Winding Machine Has 
“Transmission” Drive 

In the shop of the Montana Power 
Company, Butte, Mont., where I. D. 
Hadzor is shop superintendent, many 
of the pieces of equipment are home 
designed and home built, not the 
least of these being the coil winder 
shown in the accompanying illustra- 
tion. It is light, yet sturdy enough 
to be picked up by a crane and set 
for operation at any place in the 
shop most convenient for the job in 
hand. 

Frame is of welded construction, 
made of angle iron and in three 
“panels”; the two panels at the left 
may be removed when large work is 
to be mounted on the disk. 

The machine is operated by a 
2-hp. a.c. motor located in the panel 
at the right. The motor drives a jack 
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brake, and when released puts the 
machine in operation. 


Water Lance Sinks 
Ground Rods 25 Ft. 


By using a modified “water lance 
to sink short (8-ft.) ground rods 
depths of 25 ft., instead of driving | 
or 20-ft. rods flush with the grouni 
the Union Electric Company is secu 
ing equal or better ground resis 
ance. The method has enabled th 
company to carry on a comme 
neutral grounding program in Alto 
and East St. Louis, Ill., during wa 
time with the expenditure of ve 
little critical material. 

Economy of material, through th 
use of shorter rods, has been a 
hanced by salvaging existing 15- 
rods and cutting them into two sho 


secured by automobile transmissions in 


~-* 





shaft and the main shaft by two V- 
belts. Each belt and set of sheaves 
is a reduction, which brings the speed 
of the motor down to approximately 
that desired for operation of the lathe- 
like machine. 

The power is then transmitted to 
the chuck or face plate, whichever 
is being used, through two Chevrolet 
transmission assemblies connected in 
tandem, Each, of course, has three 
speeds forward, as well as one in 
reverse. In this way nine forward 
speed changes can be secured by 
manipulation of the gear shift levers 
on the two transmissions. 

In operation, the clutch is used on 
the shaft to the first transmission. 
There is also a brake at the other end 
next to the disk, both clutch and 


brake being manipulated by a foot 
pedal, which, when pressed down, 
disengages the clutch and applies the 
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LANCE driven by electric drill and § 
plied with water at 50 Ib. pressure 4 
trailer tank sinks 20-ft. hole for ground 
10, 19 


WORLD @ July 


HEN you use G-E fuse cutouts, smaller stocks 

adequately take care of your requirements. 

hy? Because each G-E cutout can do any one of 

different jobs. You can convert a G-E cutout 

om a single-element unit to a reclosing unit, or to 
disconnect, simply by changing the door. 


The single-element door has a selecting device to 
mit either indication of a blown fuse or “‘drop- 
en’ action. The reclosing door contains the entire 
tthanism, complete with one-second time delay 
tore reclosing. The disconnect door has an indicating 

tre for easy spotting, and a can’t-be-lost blade 
lich is isolated to protect the lineman. 


Just five major parts, in the 50-ampere rating, 
ll fill 80 per cent of all distribution-cutout require- 
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ments. And there’s a similar two-housing, three-door 
combination in the 100-ampere rating to take care 
of the other 20 per cent. 


Ask for Bulletin GEA-3448. General Electric, 
Schenectady, N. Y. 


FUSE CUTOUTS 
GENERAL @ ELECTRIC 


406-14-5224 
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rods, with the result that very little 
new material has been drawn from 
stock. Ground clamps have been 
eliminated by soldering or brazing 
scrap copper leads to the rods in the 
shop. The return to stock of primary 
neutral wire and neutral lightning ar- 
resters has been a by-product of the 
grounding program. 

This method of “countersinking” 
short ground rods is fast; from 18 to 
20 grounds can be completed in a 
day by an “average” line crew. It 
results in ground resistances of the 
order ot 5 to 10 ohms in gumbo soil, 
and in general it returns to stock 





SHORT 8-ft. ground rod is hand tamped 
into bottom of 20-ft. hole drilled by water 
lance 


more critical material than is re- 
quired for the work. 

The water lance used in the opera- 
tion was assembled from standard 
non-critical hardware parts readily 
available. It is essentially two 10-ft. 
sections of #-in. extra-heavy pipe with 
a fishtail drill point on one end and 
a water jacket for introducing water 
at about 50 psi. at the other. The 
water passes through the lance and is 
ejected through two 4-in. nozzles in- 
set on either side of the drill point. 
Upper end of the lance has a square 
shank which fits the chuck of an 
electric drill that turns the lance as it 
drills into the soil. The water jets 
flush soil away from the drill point 
as it passes downward. 

Water for the drilling operation is 
pumped under pressure from a 375 
gal. trailer-mounted tank drawn by 
the line truck. About 25 gal. of 
water is used for each hole. The 
tank is filled twice a day, once at 
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CLOSE-UP of fishtail drill point; note %-in. 
diameter nozzle 


the garage and once during the day. 

Drilling is started with a 10-ft. 
lance, for convenience, and the sec- 
ond section coupled to it. When the 
20-ft. hole is down the lance is re- 
moved and the 8-ft. rod with lead at- 
tached is dropped to the bottom and 
driven in by hand, using a pipe tamp 
that fits over the upper 18 in. of the 
rod, 

Ground resistance is checked on the 
spot by connecting a 6-amp., in- 
stantaneous-trip, magnetic breaker be- 
tween the rod and the 120-volt leg of 
the secondary circuit. If it trips the 
ground is satisfactory. If mot, it is 
measured subsequently with instru- 
ments and additional rods driven if 
needed. 

In cases where there is no water 
system ground on a customer’s prem- 
ises practice is to install a separate 
ground at the transformer pole for 
the primary lightning arrester and 
connecting it with the common neu- 
tral ground through a gap-type ar- 
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WOOD SUBSTITUTES for (a) 30-in. and (b) 60-in. steel alley-arm braces 
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rester. Grounds are installed o) 
poles on either side of transformer 
installations, as well as on the trans. 
former pole itself. Maximum dis. 
tance between grounds on the system 
is 1,200 ft. 

Before this method of driving 
ground rods was adopted it was not 
possible to secure priorities for cop. 
tinuation of the common neutral 
grounding program, due to the num. 
ber of 15-ft. ground rods and clamps 
required to give desired ground re. 
sistance in gumbo soil. This method 
was directly responsible for reducing 
the amount of new critical materials 
required for the program, to the 
point where the necessary priorities 
would be obtained. 


Make Alley Braces 
From Fir Crossarms 


Shown are details of wood alley- 
arm braces made from 10-ft. fir cross. 
arms and used on the system of the 
Wisconsin Electric Power Company 
as a wartime substitute for nominal 
30- and 60-in. steel -braces. Cross. 
arms that are unfit for reinstallation 
where the outer wood is checked or 
splintered but the inner wood is 
sound and in good condition are 
used for this purpose. These cross- 
arms are without pinholes since the 
company uses clamp-type pins as 
standard construction. Only holes in 
the arms from which the braces are 
made are the through-bolt hole and 
smaller holes for fastening crossarm 





















3 






eacetime surveys have repeatedly shown that an 
verage Of 10% of the nation’s residential sockets 
ere empty. Whatever the percentage of empty sockets 
may be in your territory normally, the situation has 
undoubtedly been aggravated by the war...and the 
rercentage of empty sockets probably will increase 
ys the war goes on. 


WHEN THE WAR IS OVER 


One fact is clear. When the war is over, there will 
bea lot of empty sockets waiting to be filled. And the 
lighting industry’s Number One activity at that time 
will consist of filling those empty sockets. 


The moment priorities are lifted, lighting is one 
thing you can sell immediately. Plant re-tooling won't 


G-E | MAZDA LAMPS 
GENERAL @ ELECTRIC 


Listen to the G-E MAZDA Lamp “Hour of Charm”’ 
Sundays 10 P.M. EWT, NBC; and to “‘The World 
Today’ Weekdays, 6:45 P.M. EWT, CBS. 


’ THE BEST INVESTMENT IN THE WORLD IS IN THIS COUNTRY’S FUTURE — BUY WAR BONDS * 
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Wonder what 
an empty socket 
thinks about ? 







hold up lamp bulb production. The major change- 


over from wartime to peacetime production in the 
lamp business will be a change in shipping labels. 


BETTER LIGHTING FOR A BETTER WORLD 


Naturally out of the war will come new lamps, new 
kinds of lighting, new fixtures made of new materials 
not only for homes but for stores, schools, offices, 
theatres, streets . . . in fact for every place where better 
lighting can help make a better world.” 


In the meantime the lighting industry’s major job is 
to continue to help war plants get better production 
with present equipment...and to show residential 
and commercial customers how to make the best use 


of the lighting equipment they have. 
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braces. Braces are given a five-min- 
ute bath in hot creosote as a pre- 
servative treatment. 


Experience With 
Portable Substations* 


By R. McC. BYERS 


Assistant to the Electrical Engineer, 
Consolidated Gas, Electric Light & Power 
Company of Baltimore 

Six years of experience with port- 
able substations on the radial distri- 
bution system of the Consolidated 
Gas, Electric Light & Power Company 
of Baltimore includes a_ trailer- 
mounted portable transformer for 


valued at nearly eight times its own 
investment. 

The unit consisted of a transformer 
permanently mounted on a_ semi- 
trailer and provided with portable 
cables to facilitate connections to the 
switching circuit of the transformer 
to be replaced. The semi-trailer was 
a standard low-bed machinery-type 
model designed for maneuverability 
and to fit the company’s fleet of pneu- 
matic-tired utility tractors. For unre- 
stricted movement on the streets and 
roads without the necessity of per- 
mits, the 33-ton gross weight of this 
combination is within the legal weight 
limits, as are the tire and axle load- 
ings. 


The 13,200/4,400-volt, three-phase 





PORTABLE “substation” is a 6,000-kva., 13/4-kv., three-phase transformer mounted on 
a semi-trailer 


connecting into a circuit in an emer- 
gency. 

In 1937 load forecasts indicated the 
necessity of purchasing several large 
transformers to maintain the required 
safety margin at certain substations. 
By providing only one 6,000-kva. 
portable spare transformer the com- 
pany could raise the safe load limit 
for each of seven large substations 
to a value corresponding to the one- 
time emergency peak rating of the 
transformers representing the firm 
capacity of the respective substations 
instead of the lower recurrent over- 
load capacity. In this way a 6,000- 
kva. unit costing only $2.80 per kva. 
could provide additional substation 
transformer and switching capacity 





* First installment of four articles. 
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auto-transformer is the OISC type 
with nitrogen cushion and provision 
for future forced-air cooling. For 
safety during curb-side parking, there 
are no exposed live parts, since the 
bushings are inclosed in metal hous- 
ings and the high-tension and low- 
tension portable cables have grounded 
copper sheaths protected by over-all 
jackets of tough selenium and tel- 
lurium-cured rubber. 

This large unit is not a complete 
portable substation with switching 
equipment, since such an apparatus 
was not required on the urban sys- 
tem. The unit has been called out 
on four occasions and has been in 
active service for emergency and 
maintenance purposes for one-third 
of the time since its construction in 
1938. 


Comparative Tests of 
Rope Hand Lines 


By HOWARD MILLER 


Safety Supervisor, Southern California Edison 
Company, Los Angeles 

Substitution of new materials and 
tools has created an additional acej. 
dent hazard for operating personnel, 
Because workmen learn by experience 
the stresses which can safely be put 
on tools and materials, it is essential 
that they be given reliable informa. 
tion about any substitutes, and par. 
ticularly those involving inferior 
materials. 

One important substitution brought 
on by the war is the use of sisal for 
manila rope. In appearance sisal is 
as good as if not better than manila, 
When new, the better grades of sisal 
rope will test about 80 to 85 percent 
as strong as new manila rope; how. 
ever, the deterioration period is much 
shorter. This constitutes a real hazard 
until some method of determining the 
extent of deterioration is devised. The 
results of tests made by the Southern 
California Edison Company as set 
forth in the accompanying table are 
not conclusive, but should indicate the 
importance of making further tests 
and getting this information to the 
men in the field. 

Two hand lines were made up—one 
of 4-in. manila rope and one of 
}-in. sisal rope. Tests were made of 
the new rope and the hand lines were 
then put in service. Five months 
later they were called in and tested, 
with the results shown in the table. 
Interesting facts brought out by the 
tests were as follows: The new sisal 
was 85 percent as strong as the new 
manila. After five months’ use the 
sisal was 64 percent as strong as the 
used manila. The average tests indi- 
cated the sisal had deteriorated 54 
percent; the manila 38 percent. The 
heavily used end of the sisal had de- 
teriorated 64 percent; the like end of 
manila 58 percent. The lightly used 
end of sisal had deteriorated 55 per- 
cent; the like end of manila only 30. 





Table I—Comparative Tests of Sisal and 
Manila Rope Hand Lines 
E Manila Rope Sisal Rope 


Load at Load at 
Breaking (Lb.) Breaking (Lb.) 


oe ear 2,975 2,540 
After five months use 
Average of five 
parts of line.. 1,846 1,178 
Hook or heavily 
used end 1,260 920 


Snap or lightly 
used end ... 2,080 1,150 
I 
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j Dp BT 
in Wet or Hazardous Locations 


Avoid wiring breakdowns. Use G-E White zinc-coated 
rigid conduit and G-E Black enamel-coated conduit to 
protect wiring in hazardous and wet locations. Use them 
for maintenance work, for wiring conversion and for new 
war wiring. 


WPB Limitation Order L-225 permits the following uses 
for rigid conduit: (Type of protective coating is not 
restricted.) 


1. In war implements such as warships, aircraft arma- 
ment, tanks, etc. 


2. In projects rated A-1-J or better for hazardous or wet 
locations (with conduit size limitations). 


G-E White, hot-dipped galvanized inside and out, has a 
highly protective layer of pure zinc. G-E Black is coated 
inside and out with a corrosion-resistant asphaltic-base 
enamel, 


G-E WIRE AND CABLE AND WIRING DEVICES FOR WAR WIRING 


You’ll find the wires and cables and wiring devices you need in the 
GE line for maintenance jobs and for new wiring. They are high quality. 


E12 9H E00 MOISTURE RESISTANT GRAI a 


TIFIED GROUNDED WY 
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ELECTRICAL METALLIC TUBING 
FOR WAR PURPOSE WIRING 


G-E high quality, long service EMT is 
available to protect war wiring. WPB 
Limitation Order L-225 permits EMT sizes 
3/8" to 2” to be used on projects rated 
A-1-J or better to enclose wires: exposed to 
mechanical injury in the wiring to ma- 
chinery; or in concrete; or in elevator 
hoistways; or in wet locations. 


FOR FURTHER INFORMATION about G-E 
conduits, wires and cables and wiring 
devices see the nearest G-E Merchan- 
dise Distributor or write to Section 
CDW-735-9, Appliance and Merchan- 
dise Department, General Electric Co., 
Bridgeport, Conn. 
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HOW TO DETERMINE 
SETTING FOR FEEDER REGULATORS* 


Accompanying line drop compensator setting chart can be used for both single-phase 
and three-phase regulators. An example is included to illustrate the use of the chart; 
no calculations are necessary 


Example 
for Use of Chart 
(Dotted lines illustrate the 
procedure) 


Length of feeder to load cen- 
ter—15,000 ft. 

Size of overhead conduc- 
tor = No. 2/0 

Equivalent conductor spac- 
ing = 30 in. 

Regulator series-winding cur- 
rent = 200 amp. 

Pt or control supply winding 
ratio = 20:1 

Type of circuit = 3 - phase 
wye 

Primary feeder current cor- 
responding to fully loaded 
distribution transformer in 
percent of current rating 
of regulator = 80 percent 

Volts compensation for pri- 
mary circuit — Resistance 
12 ohms; reactance 18 
ohms 

Volts compensation, includ- 
ing fully loaded distribu- 
tion transformers and av- 
erage secondary circuits 
Resistance 17 ohms; reac- 
tance 22 ohms 


When using the chart for 
cable circuits. select the point 
of intersection of the verti- 
cal line corresponding to in- 
sulation thickness and the 
curve corresponding to con- 
ductor size. From this point 
continue left horizontally to 
the vertical line marked 20.- 
000 feet. then follow parallel 
to the radial lines down to 
the left to the proper length 
of feeder to load center. Then 
proceed horizontally to the 
left to the proper radial line 
representing regulator rated 
series-winding current. For 
procedure from this point re- 
fer to example above to ob- 
tain reactance setting of 
compensator. For resistance 
compensation follow same 
procedure as shown in ex- 
ample for overhead circuits. 
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Resistance- ohms -686 deg F 





+ Adapted from advance 
pages of the forthcoming re- 
vised Distribution Data Book 
to be published by General 
Electric Co. 
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An air-minded world waits for wings 


“ 


NECAUSE of the airplane, the peace to 


rade and transportation will move freely 


come can be as global as the war. 


peoples never before a part of the 
‘ld's markets. Millions to whom modern 
is unknown have already met and 
tood the airplane. Like all of us, 
will welcome its cargoes. 
h an opportunity can help maintain 
war-size aircraft industry. The largest 
lanes, the speediest bombers, may be 
adequate for coming needs of passengers, 
ir express and freight. 
The air industry can plan for an era of 


aversion and new production with a free- 
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dom in one way unknown. Materials will 
be available in almost endless quantity and 
variety. Revere alone will be ready with all 
forms of copper, as well as with gifted new 
alloys. But which metal should be used for 
what? The choice may not be easy. 

For impartial answers to questions about 
metals, industry can turn to Revere. For 
just as industry in the future will not be re- 
stricted to the traditional materials, neither 
wilf Revere. Since the start of the war, in 
addition to widening still further the uses 
for copper and its alloys, Revere has de- 
veloped facilities for manufacture of the 
light metals, and is pioneering in the pro- 
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duction of wholly new alloys that can cut 
manufacturing costs for many industries. 

Today the copper industry is producing 
all-out for war. No copper is available for 
any other use. But post-war planners with 
specific problems in metals are referred 
directly to the Revere Executive Offices in 


New York. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices:230 Park Ave., New York 
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Sequence Control 
of Motors 


By E. R. BONDS 
Robert & Company, Inc., Atlanta, Ga. 


When a pair of motors is installed 
to operate in sequence according to 
load requirement, as in maintaining 
liquid level in a tank or reservoir— 
one motor starting when the level 
raises or drops to a certain point and 
the other coming in if level con- 
tinues to rise or fall—it is usually 
desirable to alternate the motors in 
the position of first response. Also, 
there may be a third motor held as 
spare for assurance of unimpaired 
performance and this one should be 
given a tour of duty once in a while. 

It is a practice of Robert & Com- 
pany in such problems of design to 
make use of a rotary control switch, 
such as the Westinghouse type W 
which is incorporated in the accom- 
panying layout of pump control. In 
this scheme there are three float 
switches set for different levels in the 
tank, the top setting to control the 
designated first pump, the middle, 
the second and the bottom to sound 
a low water alarm. 

There are three pumps, two in 
normal use and the third a spare. By 
settings of the rotary control switches 


it is possible to put any of the pumps 
into first, second or spare positions 
and thus to distribute duty among 
them. A particularly useful feature 
of the scheme illustrated is the red 
lamp which is lighted when the pump 
is operating on hand control, telling 
the operator that the particular pump 
is not responsive to a float switch. 

Although not availed of in the 
illustrated scheme, the rotary control 
switch has an interlock possibility 
that is useful in other kinds of appli- 
cations. They may be obtained with 
keyed handles removable only in the 
“off” position. Thus if it is desired 
to limit the number of motors in 
simultaneous operation, handles of 
only that number are furnished to the 
operator. 


Linear Couplers Used 
for Bus Protection 


By W. K. SONNEMANN, 
Relay Engineer, Westinghouse Electric & 
Manufacturing Company, Newark, N. J. 


“Linear Coupler” bus protection is 
a differential scheme using air core 
mutual reactors, called Linear Coup- 
lers, and relays of suitable sensitivity. 
Voltages are generated in the Linear 


— Float sw. 2 


— Float sw. ] 





SCHEME of sequence control of pumps including (below) development of rotary switch 


operation. 


Designations are: F. S., single-pole, single-throw float switch; L, red indicating lamp; 
C, closing coil on motor starter; T, thermal overload device; W, drum type rotary control 


switch; A, alarm signal 
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SCHEMATIC DIAGRAM of Linear Coupler 
bus protection 


Couplers in proportion to the current 
flowing in their primaries. For nor. 
mal load and external fault conditions 
the voltages generated in the relay. 
coupler loop oppose each other and 
no relay current flows. For the in- 
ternal fault condition there is a net 
voltage in this loop which causes a 
relay current to flow and actuate the 
relay. 

This system of bus protection may 
be utilized in any application where 
two conditions can be met. First, 
the maximum external fault current 
should not exceed the minimum in- 
ternal fault current for which the 
system is expected to operate by more 
than 17 times. Second, the minimum 
internal fault current must equal or 
exceed the value given by the equa- 
tion 
nZ.+Ze /[B 


0005 Wz, (1) 


I,= 
where /, = primary fault current in 
amperes, nZ, = total impedance of 
all the Linear Coupler secondaries in 
series, Zp = relay impedance (phase 
relays) which is adjustable and B 
= energy required by the relay to 
operate, this being expressed in volt- 
amperes. 

The first requirement is concerned 
with the accuracy with which the 
Linear Couplers are made, due allow- 
ance being made for safety factor. 
The second requirement is inherent 
in the scheme and represents an inter- 
pretation of Ohm’s law in terms of 
the constants of the circuit. 

A complete differential scheme re- 
quires that each circuit to a bus must 
be equipped with a Linear Coupler in 
each phase. It is therefore obvious 
that for a smaller number of circuits 
the impedance of the coupler-relay 
loop will be less, a smaller voltage 
will be required to circulate relay 
tripping current, resulting in the abil- 
ity to detect smaller fault currents; 
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Sabotage in the Camouflage Corps 


, Microorganisms which cause damage to paint camouflaged 
surfaces are saboteurs of the first order. Regardless of the 


tenacity of these organisms, however, they can be satisfac- 














torily controlled with Dowicide. 
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products — for example — also benefit from 
Dowicide applications. Because of their effective- 
ness in controlling the growth of microorganisms, 
Dowicides are performing invaluable service for industry. 
During these times when products are being shipped to the 
far corners of the earth and subjected to the most gruelling , 
conditions, this extra protection is doubly desirable. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York «+ St. Lovis + Chicago + Houston + San Francisco + Los Angeles + Seattle 






DOWICIDE’S USE IN POWER TRANSMISSION AND COMMUNICATIONS—Poles and other timbers for outdoor 
use produce longer service and require less maintenance when impregnated with Dowicide. 
Oil soluble Dowicide 7 and water : walalibe Dowicide G are both used for this purpose. Either 
is simple to use leaving the wood odorless, free of discoloration, completely paintable and 
efficiently protected from decay and termites. 


DOWICIDE | = 


GERMICIDES AND FUNGICIDES 
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in general, the couplers will run from 
about 3 to 8 ohms each. Two relay 
models are available. One is adjust- 
able over a range of from 0.5 to 8 
volt-amperes. Range of the other is 
from 0.0085 to 0.062 volt-amperes. 
The impedance of the relay, Zp, is 
generally matched to that of the coup- 
lers, nZ,, for maximum sensitivity. 
For example, assume that a mini- 
mum fault current for which tripping 
is desired is 1,000 amp. for a 12- 
circuit, 13.2-kv. bus, and that space 
is available either in the structure or 
in the oil circuit breaker bushings 
to install Linear Couplers having a 
self-impedance of 6 ohms each. The 
total coupler impedance per phase 
is 6 & 12 = 72 ohms. For a relay 
having impedance taps of 30, 40, 60 
and 80 ohms, select the 80-ohm tap 
to approximately match the 72-ohm 
coupler impedance. For a trial, as- 
sume that the impedances add arith- 
metically and substitute in equation 
(1) 
72+80 /B 
0.005 80 
from which B = 0.0862 volt-amperes. 
This is greater than the maximum 
setting of the more sensitive relay 
and less than the minimum setting of 
the less sensitive relay. The required 
setting can be obtained however, by 
using the more sensitive relay and 
by connecting a resistor in the circuit 
to absorb the excess energy. On the 
other hand, it may be desired to 
utilize the sensitivity available in the 
relay and set for a lower tripping 
current, which can be done down to 
1/17 of the maximum fault current. 
On some systems the single-phase- 
to-ground fault current is severely 
limited by a grounding impedance, 
making necessary the use of a fourth 
relay for ground-fault protection 
which is set for much less than 1/17th 
of the maximum phase-fault current. 
It is desirable in this case to super- 
vise the fourth relay by means of a 
single-phase-to-ground fault detect- 
ing relay. The fourth Linear Coupler 
relay may be connected in the residual 
circuit of the Linear Couplers and 
phase relays and the formula for its 
operation is 


1,000 = 





nZ. + Ze + 3Z, B (2) 


I. = ~~ 9005 Z, 


where J, = primary ground-fault 
current for which the relay is set to 
trip, Z, = impedance of the ground 
relay, and other quantities are as in 
equation (1). 
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When a fourth relay is used for 
sensitive ground fault protection, 
supervised by a_ single-phase-to- 
ground fault detecting relay, the ratio 
of maximum single-phase-to-ground 
fault to relay setting should not ex- 
ceed 17/1. This is independent of 
the phase-fault currents. For ex- 
ample, the minimum phase-fault cur- 
rent may be more or less than the 
maximum ground-fault current with- 
out affecting the relay system. 

Partial differential schemes are 
sometimes employed for some buses 
where there are a large number of 
feeder circuits equipped with reactors. 
Linear Couplers may be used with 
considerable advantage in many such 
cases. 


Chain Conveyor 
Removes Ashes 


Twenty years successful operation 
of a home-made ash-removal system 
has proved its efficacy at the 3,750- 
kva. generating station of the Orange 
& Rockland Electric Company at Mon- 
roe, N. Y. At the time of its installa- 
tion there appeared to be no ash- 
removal equipment which was geared 
to the relatively small size of the 
plant or obtainable at a price that 
would not have resulted in carrying 
charges exceeding the cost of removal 
by hand. Consequently, the conveyor 
shown was built by the plant forces. 
It has given good performance at low 
upkeep cost. 

Ashes are dumped in the gutter by 


SPROCKETS and endless chain carrying pushers transport furnace ash to dump car 








the traveling conveyors provided up. 
der the boilers. The gutter conveyor 
then pushes the ashes toward and up 
the steel incline, whence they drop of 
into a truck, which then hauls them 
away. The motor is a 5-hp. one and 
is geared down to drive the belt g 
about 20 ft. per minute. 


Unit Substation 
Cost Data 


(From an Eastern utility's field construction sheets} 





One 1,500-kva. unit type, outdoor substation, 
13-kv. to 4-kv., suburban area: 





RE i PERCE As nc ko ekadeee ven bavawke $ 281% 
Foundations, including labor on same 

Oe BOGE, she cu cis Sov eeanccweeseds 1,553.6) 
One 1,500-kva. power transformer, 3- 

phase, complete unit................. 15,177.00 
Stock room expense.................... 52.39 
PUOROITUNNOUNR 5d chee Cis eo ee cd awe 113.% 
Clerical work and supervision.......... 331.9% 
Insurance and taxes.................... 23.2 
Miscellaneous expenses ................ 2,530.13 
COMPRRE  TOUOE ie Sib cab dec ec sess ceed 533.38 

Total substation unit................ $20,597.10 


Riser Construction in Vicinity 
2 poles—13 and 4-kv. cable connections 


Kerite cable, 219 ft. No. 2 (1941 job)...$ 174.53 


Kerite cable, 318 ft. 700-MCM............ 442.7% 
Weatherproof wire, 145 Ib. 250-MCM.... 18.85 
Single-conductor potheads, 3 15 kv...... 684 
Three-conductor potheads, | 15 kv....... 484 
Single-conductor potheads, | 7.5 kv..... 69.84 
eee OPAL, PONE ooo esis vn cb videcees ea 18.17 
ee ne, ON ig co Swccndeseees ; 12.60 
Fiber conduit, 14 ft. of 5-in...... : 3.% 
Compound vs Tae ees pe 11.87 
Anchor and rod SAO Ea ae ce 2.4 
Miscellaneous material ................ 14.57 
Stockroom expense .................... 83.5) 
Insurance and taxes ............. ‘ 15.8! 
WHI ao esc ch ash cece db neat do nes 7.9% 
Engineering expense . caer . 66.28 
Clerical and supervision ees . 56 


Company labor . 





Total riser work .... Weer FA 
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SEAGOING PIPING TAKES AN EXTRA BEATING. Piping For new war construction and maintenance and repair 


of existing piping, call Grinnell Company, Inc., Execu- 
ll the punishment that goes with a high pressure steam _ tive Offices, Providence, Rhode Island. Plants and offices 


installation plus the extra shocks of rough seas. throughout the United States and Canada. 


Grinnell is meeting these and similar extreme demands 
for specially engineered piping systems both afloat and 
shore. Grinnell plants offer the most modern facilities . 
for fabricating the connecting links which convert a 


pile of pipe into a complete piping system for efficient 
FLUID TRANSPORT. wuenevern PIPING is invoiveo 


must be properly engineered and fabricated to withstand 
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HOW TO CONNECT COMPOSITION CONDUITS 
FOR UNDERGROUND SERVICE 


By I. C. DIETZE, Engineer, Bureau of Power anf Light, City of Los Angeles 












Methods and illustrations are presented for con- 
necting utility’s fibre duct to consumer’s conduit 
of Transite or Nocrete; the ducts being the same 
size or smaller or larger than the conduits. An- 
other illustration shows the kind of joints to use 
on conduit from the pull box to the connection 
with the utility’s duct. 


“~~ Galv. tron nipp/e ' 
long, jhroied both 
ends 


» 
rt Adaptor - Trans ite 


Rubber ring. : or Nocrete to iron 

e “5. Cut length OF Tren. 

site or Nocrefe con. 
ovit 

4 


Ream cut end i 

“Expansion coupli 

used on cut end of 
conad/u/t# 








FIG. 1 





Transite or Nocrete 
90°bend 38" radius 


Cut length. Ream cut end 


s 







~ 





Transite or 
Nocrete $5 ° 


bend 56" ridin Exponsion coupling Hartington coupling 


_-Transite reducing adaptor 


Transite nipple, 
“fibre oluct to ~—~- 
Transite coupling” \ 

\ 


Consumers Transite 
conduit smaller 
than fibre duct 


FIG. 1—Types of joints used on Transite \ 

or Norcrete conduit. An expansion coup- * 

ling may be used in place of Harring- ~~ \ Transite coupling (Harrington) 

ton coupling whe tapering tool is Psi we ie betes . 

= . pl 6 Re oe o 8 . . Sa Ph eT Consumers Transite 


Cconalvit same size 
as fibre oluct 


available to taper the cut end of Transite 
or Nocrete conduit. A center make-up 
connector may be used when there is not 





\Ream inside of fibre 


sufficient longitudinal movement in con- " at duet 7" 

duit to permit use of other types of coup- 

lings. Ream all cut ends of Transite or _- Trensite reducing adaptor 
Nocrete conduit. Seal all tapered joints xi 


Consumers Transite 
conduit larger thon 
fibre duct. 


th : : 
with approved sealing compound FIG. 2 Srtninite 





FIG. 2—Method of connecting consumer’s 
Transite (or Nocrete) conduit to utility’s 
2-, 2\4- or 3-in. fibre service duct which 






terminates in a galvanized conduit (G. C.) --Transite reducing adapfor 
nipple. Remove G.C. nipple and connect Simrad: nsdluiale — c & 2"0 

5 : I Tez: onsumer rn 
Transite (or Nocrete) conduit to fibre "Fibre coupling to’ baa 2” Transite conavit 
duct with “Transite (or Nocrete) nipple Transite coupling ** 
‘Fibre duct to Transite (or Nocrete) coup- 


ling.” After approval by inspector, the nee Jransite coupling (Harrington) 
joint is covered with concrete. PaO ioe hia aE te eee = 


Consumer’s 3” 


FIG. 3—Method of connecting consumer’s Trans/te conduit 


Transite (or Nocrete) conduit to utility’s 
3-in. fibre service duct which terminates 
in a fibre coupling. 


Consumers conduit 
larger than 3 
Transite 
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Saving Material in Army Camp 


Economical use of material also 
saved money and time in the recent 
construction of an army camp in the 
East, on a day and night basis. At a 
typical 4-ky. distribution circuit junc- 
tion (left) two poles sufficed to carry 
the incoming primary circuit, a trans- 
former bank on two channel irons 
bolted to the poles, three outgoing 
secondary circuits with racks, cutouts 
and lightning arresters with guy at- 
tachments, leaving climbing space. 

Use of secondary brackets on one 
pole did away with the need of double 
crossarms at that point. Incoming 
primaries were deadened at the top 
arm of the nearer pole, vertical runs 
being carried to a lower arm with 
taps to the cutouts and thence to 
horizontal pole buses from which con- 
nections run to the transformers 
and arresters. A similar secondary 
bus set-up was made at the right, 
with inter-arm vertical guying and 
diagonal guying above. At (right) a 
single pole with four guys was used 
to carry an incoming 4-kv. line, with 
branches at right and left secured by 
strain insulators bolted into the pole; 
secondary brackets, a communication 
aerial cable and four floodlights with 
switching facilities for night con- 
struction work. Only two crossarms 
were required, these supporting the 
floodlights. 

The foregoing construction proved 
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both simple and rugged for the con- 
ditions and contributed to speed of 
erection at a time when additional 
accommodations for selective service 
men were at a premium. 


How an Electron 
Tube Functions* 
By W. C. WHITE * 


Engineer in Charge, 
Electronics Laboratory, General Electric Company 

Electronics is defined as “the sci- 
ence which deals with the behavior 
of electrons.” I rather like a defini- 
tion which reads “electricity freed 
from the bondage of wires.” 

The words “electron tube” and 
“vacuum tube” are used to describe 
the same device, it being largely a 
matter of personal preference which 
term is used. 

What goes on inside a high-vac- 
uum electron tube utilizes two basic 
components. The first is some source 
of free electrons and the second in- 
cludes elements so that the motion of 
the electrons can be definitely guided. 

Heating a metal red hot inside of a 
highly evacuated bulb liberates elec- 
trons from the surface. 

That red-hot piece of metal emits 





* Adapted from a recent Science Forum broad- 
cast. 
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a cloud of electrons which may 
caused to move toward a positive) 
charged terminal placed inside {,, 
bulb. Therefore, electrons pass fro 
the hot plate, which is called a ca 
ode, to the cold plate, which is call 
an anode, and the resulting contin 
ous transfer of electrons constitu 
a flow of electric current. 

This electronic method of cond 
ting electric current offers possib 
ities of controlling the current j 
ways that are totally impossible in 
ordinary conductor like a piece 
wire because these electrons may 
started, stopped and deflected y 
easily. This is done by putting add; 
tional electrodes in the tube and oper 
ating them at a certain combinatic 
of voltages which determines ho 
many of these electrons travel acros 
the space and at what speed and ho 
often they are started and stopped. 

Because such a huge number 
electrons is required to carry an a) 
preciable amount of current and be 
cause they moye so rapidly, the flo 
of current through the tube can | 
subject to variations of an extra 
ordinary degree as regards speed ay 
nature of the variation and control. 

The control element in the tube i 
usually like a screen or grid which i 
placed directly across the stream o 
electrons. 

If to this grid or control electrod 
a proper voltage is applied, the cu 
rent through the tube, and thus th 
current in the circuit, may be varie 
The kind of tube used depends on th 
magnitude of the currents and vo 
tages involved and how fast the co: 
trol has to be, and it can easily be u 
to a billion times a second. 

An electron tube can function 
millions of cycles a second just 
well as at 60 cycles, because th 
myriads of electrons in the evacuat 
space inside the bulb can move 
such enormous velocities that the fr 
quency range mentioned above i 
slow compared with the time require 
for them to move from one electro: 
to another. 

Electron tubes are unique in thei 
ability to control electrical curren 
smoothly. Most devices that are use 
to vary an electric current do it ste 
by step. The charge carried by eac 
electron is so exceedingly small th 
the rhythmic increases and decreas 
of current to reproduce music or t 
human voice are easily, accuratel 
and smoothly accomplished. 

Electron tubes are able to contr 
194 
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Vital war plants boost heat-recovery, | 
ctrode . . . . i] 
ed save fuel, with Ljungstrom Air Preheaters Wl 
us th | 
varied a : i | 
on th : ROCESS industries at the heart of the war surface, compared to other types. Steel is saved, erec- 
ral . . ° e ° o ° 

d voll ocram are powered by Ljungstrom-equipped tion is simplified, and a higher heat-recovery level 
le con , ms , . , ° . ’ . . ° 

be ygpler plants. The reason? The Ljungstrom Air becomes practical despite today’s limitations on 

preheater combines high operating continuity with construction materials. 

ion Aiiaximum conservation of fuel and steel. In addition, the Ljungstrom has established high 
ust ¢ . ‘ ‘ . : 
% th Re” .onge records for continuity of service, and normal main- 
cuateqae ith preheated air, combustion is more efficient, tenance is quickly and easily carried out. Gas tem- 
ve Mind poorer grades of fuel can be utilized. Waste- peratures as high as 1600°F are being successfully 
he {teat becomes an output booster. handled in installations in the process industries. 
yve 
guireqag (0 transferring heat from flue gases to incoming If you have a problem involving gas-to-air heat 
ctrod@™ir, the Ljungstrom operates on a continuous re- transfer, why not ask our engineers for application 

the erative counterflow principle that permits a re- aid. On boiler plants, all major builders are pre- 
1€ . : * . . . . . . 
rrengguction of 14 or more in the weight of heat transfer —_ pared to incorporate the Ljungstrom in their designs. 
pP use 
it ste THE 
y eac | 
1 th | 
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ratel CORPORATION 

‘ ecutive Offices: 60 East 42nd Street, New York, N.Y. + Plant: Wellsville, New York 
on 

19S4MRLECTRICAL WORLD @ July 10, 1943 (117) 93 | 














mya 





the movement and velocity of the 
speeding electrons by merely chang- 
ing the electrical potential of one of 
the electrodes inside the tube. This 
requires only a very small amount of 
electrical power. This is just another 
way of expressing the well-known fact 
that electron tubes are amplifiers and 
can reproduce, at a greatly increased 
power level, the impulses fed to them. 

The fourth feature is their ability 
to pass current only in one direction, 
or, as it is often expressed, to act as a 
rectifier. 


Transformer Radiator 
Drain Device 


By E. H. COXE, Jr. 


Electrical Engineer, Aluminum Company 
of America, Alcoa, Tenn. 


Faced with the frequent necessity 
of draining transformer radiators 
which are not provided with drain 
valves, the special valve assembly 
shown in the accompanying illustra- 
tions has been devised. These radia- 
tors do have drain plugs, but remov- 
ing them and attaching an oil hose 
is always a messy procedure resulting 
in considerable loss of oil and 
patience. 

The assembly consists of a stand- 
ard pipe “tee” having a “vee’’-shaped 
flange welded to the top, a standard 
valve and flexible oil hose connected 
to the side or tap and packing gland 
and shaft screwed into the bottom. 
This shaft can slide lengthwise 
through the packing gland and has 
on its inside end a socket wrench 
which fits the radiator drain plug. 

In applying the device it is fitted 
over the drain plug with a gasket 
between its flange and the radiator 
“vee” boitom, and is held firmly in 
place with clamps extending under 
the flange, over the lower radiator 
manifold and between the radiator 
tubes. The flexible hose is connected 
to the container or piping system 
which is to receive the oil; the valves 
between transformer and radiator are 
closed; the drain plug is removed 
with the socket wrench inside the 
“tee”; the plug in the top of the 
radiator is removed for the admission 
of air, and the oil flows away without 
a drop being spilled. 

Alternatives to the use of this de- 
vice are (1) the above-mentioned 
oil-spilling procedure of removing 
the plug and then attaching a hose, 
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(2) draining the whole transformer, 
a time-consuming procedure which 
necessitates removing the transformer 
from service, or (3) installing draip 
valves on all radiators, an expensive 
procedure where a large number of 
transformers are concerned and of 
questionable justification during the 
present material scarcity. 

The device can be attached in tep 
minutes by a mechanic and helper, 
and removed in half of this time, | 
is readily adaptable to different types 
of radiators and can be made in any 
machine shop out of scrap material, 
It is possible to assemble the packing 
gland completely from pipe fittings 
without machine work. 





CLAMPS hold the Vee-shaped and gas- 
keted.top of device against radiator drain 
plug 













Radiator manifold 





Standard I” 
short 


nippre 


: TH /* globe valve 
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Socket wrench’ 







Packing gland. ~~ 






PIPE-FITTING ASSEMBLY drains oil without spilling 
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— breaker arm found in the ignition 
system of every gasoline driven en- 
gine is generally made of Formica because 
Formica is light, strong, water resistant, 
wear resistant, temperature resistant, 
dielectric and can be machined precisely. 


specific gravity 1.34 Figures are for 
tensile strength 8000 grades used for 
flexual strength 16,000 breaker arms. 
compressive strength 34,000 Other grades 
water absorption 1.3% have different 
dielectric constant 5.0 properties. 


e These properties have made Formica 
valuable for many mechanical and 
electrical uses, and suggest many new 
peacetime applications. 


© Other grades of Formica have speciat 
acid, alkali, and solvent resisting prop- 
erties for purposes where those qual- 
ities are important. 


TLECTRICAL WORLD @ July 10, 1943 (119) 95 














Ca Ara Maw war aaa a aw ar a a Be A CLL LL LE I LO ML i he Ml i Le 


ONE METHOD FOR SPECIFYING 
TREATED CROSSARMS 


These specifications cover the selection of timber, manufacture 
and treatment of dense Southern pine crossarms and are adapted 
from a book of standards of the New England Power System 


1. SPECIES AND QUALITY OF TIMBER 


Crossarms shall be of the best quality 
dense Southern pine and shall be free 
from all defects in excess of those allowed 
below. Each shall show on one end or the 
other an average of at least six annual 
rings per inch and at least one-third sum- 
mer wood. The contrast between the 
spring and summer wood shall be sharp as 
specified by the Southern Pine Associa- 
tion. No limitation is placed on the rela- 
tive amount of heartwood and sapwood. 


2. SEASONING 


Cross arms may be air or steam sea- 
soned. In any case, if the moisture content 
exceeds 18 percent of the oven dry weight, 
the arms shall be steam seasoned before 
treatment. Air seasoned arms must be 
carefully inspected for evidence of decay 
immediately before treatment. 

Steam seasoning shall be accomplished 
by steaming before treatment at tempera- 
tures not over 260 F. The pressure and 
temperature shall be gradually increased 
so that the above maximum is not reached 
in so short a time as to induce checking 
or separation of the annular rings. Such 
steaming shall continue until, in the judg- 
ment of the treating engineer. the tem- 
perature of the crossarm shall have 
reached 180 F. and it will be possible to 
secure the penetration herinafter speci- 
fied. 

After steaming is complete. a vacuum of 
not less than 22 in. shall be drawn for not 
less than fifteen minutes, during which 
the condensate shall be drawn off at inter- 
vals to prevent accumulation in sufficient 
quantities to reach the timber. 


3. MANUFACTURE 


Crossarms shall be completely manufac- 
tured in accordance with the best commer- 
cial practice before treatment. The dimen- 
sions (with their respective allowable 
variations) and the dressing, roofing, bor- 
ing, etc., shall be as shown on the draw- 
ings specified in the purchase order. The 
arm shall be manufactured so that the 
heartwood occurs at the bottom whenever 
possible. 

Pin and bolt holes shall be smooth and 
free from excessive splintering where the 
bit has broken through. Crossarms not 
conforming with this specification shall 
be rejected, and the manufacturer shall 
either replace such rejected arms with 
arms complying with this specification at 
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his own expense, or shall allow credit for 
such rejected arms. 

Holes properly bored shall not admit, 
without forcing, a gage having a diameter 
equal to the specified diameter of the 
hole, but shall admit a gage 1/32 in. 
smaller than such diameter when tested 
immediately after boring. 


4. DEFECTS 


Finished crossarms shall not contain 
any of the following defects: 

A. Knots—Loose, encased or unsound 
knots of any size and knot clusters shall 
be cause for rejection. The least diameter 
of any knot within 2 in. of the center bolt 
hole shall not exceed 14 in. The sum of 
the least diameters of all knots plus bolt 
or pin holes in any other 2-in. longitu- 
dinal section shall not exceed 1 in., plus 
1/16 in. for each inch along the crossarm 
from the center bolt hole to the center of 
the section under consideration, with the 
exception that no knot shall exceed 2 in. 
in diameter. In cases where knots occur 
near the center of any face and the pitch 
is contained within the arm, the inspector 
may pass knots 50 percent larger than is 
allowed by the above rule (keeping. 
however, within the 2-in. maximum), if 
in his opinion the crossarm is not thereby 
weakened. 

The above knot restriction applies on 
all arms except those arms which are 
more than 1/16 in. undersize in depth. 
Such arms may be accepted if not more 
than 3/16 in. undersize and if no knots 
occur within 8 in. of the center bolt hole. 

B. Diagonal Grain—Slope of the grain 
on any face of the crossarm shall not be 
greater than the slope of the diagonal of 
that face unless the pitch appears near 
the center of both ends, in which case the 
slope may be 1 in. in each 15 in. of length. 

C. Wane—Wane is permissible outside 
the carriage bolt holes on arms, provided 
the cross-section is reduced not more than 
5 percent and no wane occurs within 1 in. 
of any pin hole. No wane is permitted on 
high-voltage arms. Bark shall be carefully 
removed from any wane so permitted 
before treatment. 

D. Decay and Worm Holes—There shall 
be no evidence of any kind of decay. The 
presence of worm holes will be cause for 
rejection. 

E. Shakes and Checks—Ends of the 
crossarms shall not show loose heart. 
shakes or splits. Longitudinal checks ex- 
ceeding 12 in. in length, or 3% in. in depth, 
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or which may affect the strength or dura. 
bility of the arm, are not allowed. 

F. Pitch Pockets—Pitch pockets shal] 
not be longer than 2 in. or larger in area 
than 2 square inches. These pockets must 
not enter pin or bolt holes, nor appear on 
more than one face of the arm. 

G. Warp—Warp is permitted in one 
plane only and shall not exceed 1/10 in. 
per foot of total length of arm. 


5. PRESERVATIVE TREATMENT 


Crossarms shall be treated by the Ruep. 
ing empty cell process with initial air, 
with AREA Grade No. 1 creosote oil. The 
initial air pressure, length and pressure 
of treatment, and final vacuum shall be 
so arranged as to obtain 100 percent pene. 
tration of all treatable wood with a final 
retention of 6 lb. of creosote per cubic 
foot of wood. 


6. STEAMING AFTER TREATMENT 


All crossarms shall be steamed at 15 lb. 
pressure for 20 minutes, either immedi- 
ately after treatment or after reaching 
ambient temperature, at the option of the 
inspector. After steaming, a, vacuum of 
not less than 22 in. shall be drawn. 


7. INSPECTION 


Inspection will be at treating plant un- 
less otherwise specified. If inspection is at 
destination, 15 days shall be allowed after 
crossarms are received to make inspec- 
tion, and notice of rejection shall be 
mailed to vendor within 20 days after 
crossarms are received. Rejected arm: 
shall be held subject to vendor’s instruc- 
tions for 30 days after notice of rejection 
is mailed, after which time, if no shipping 
directions have been received by the con- 
signee, they may be disposed of. Inspec- 
tion or waiving of inspection shal] not 
relieve the manufacturer from obligation 
to furnish material in accordance with 
these specifications. 

Crossarms rejected under Par. “A” and 
“B” above may be accepted if they with- 
stand a mechanical test to be specified 
by the inspector. 


8. STORAGE 


Crossarms held for storage shall be 
stacked in cross piles on skids in such 4 
manner as to insure good ventilation. The 
stacks shall be roofed to prevent the pene 
tration of rain or the direct action of the 
sun. 
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CUSTOM BUILT WITH 
MASS PRODUCTION ACCURACY 






final 
cubic 

e Most industrial storage batteries are de- 

signed and made for a particular job. They 
7 are not mass produced in quantity. However, 
5 Ib. I certain mass production techniques worked out 
medi- by Gould engineers have been applied to 
ching 
f the many important steps in the manufacture of 
a of Gould industrial batteries. These have resulted 

in greater uniformity of product and a higher 

standard of quality. 

For instance, the Gould grid casting machine 

= pictured here has upped production from ap- 
a proximately 2,000 per day for the hand casting 
spec operation to 5,000 per day per machine, and 
1 be the finished product is better. 
oon When your industrial battery is Gould de- Rated Conservatively . -. 
ee signed and Gould manufactured, it is a guar- Goulds equal or exceed in 


capacity any baftery of 


: ant i i- 
salon ee of longer battery life and more economi saa dee Gad aa 






ping cal operation. s diets. 
Pe BOOULD STORAGE BATTERY CORPORATION, verew, new york 






ation 
with 


wilders of industrial batteries for every application. Sales and service offices in principal cities of the U.S.A. 






octories at Depew, N. Y., North Bergen, N. J., Dallas, Atlanta, Chicago, St. Paul, Leavenworth, Los Angeles 





: and — 
with- os FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 
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Yince /898 tHE BATTERY PICKED BY ENGINEERS 







ILECTRICAL WORLD e@ 1943 





July 10, 




























DON’T OVERTAX 
YOUR BATTERY 


One of a series of service suggestions 
for users of industrial batteries. 


p> Your storage battery is made to 
do a specific job, and its manufac- 
turer rated it accordingly—so many 
ampere hours at the 8 or 6-hour rate, 
as the case may be. It is an accepted 
practice to work a battery to its full 
capacity. Regular full capacity dis- 
charges keep a good battery“‘awake’’, 
and actually stimulate its action so 
that it performs well for a long 
trouble-free life. 











But here’s the “But”: Don’t 
overwork any battery consistently. 
Don’t discharge, as a matter of 
routine, beyond the rated capacity 
of the battery unit. Goulds can 
and will give more than rated ca- 
pacity and will do so continuously 
for a long period of time. However, 
when discharges are carried beyond 
the point of rated capacity, an un- 
usual strain is imposed on grid mem- 
bers, and this strain tends to shorten 
grid life. 


The cause of this strain can be 
traced to the active material. In 
the positive plate, lead peroxide (the 
synthesis of the material when 
charged) has a smaller volume than 
the lead sulphate which forms as 
the battery discharges. From this 
it can readily be seen that since 
there is a change in“volume, an ex- 
panding and contracting action takes 
place as the battery charges and 
discharges. 


This is the point: Your battery 
manufacturer allows for this action, 
basing his design on the capacity of 
the unit involved. However, dis- 
charges beyond the rated point 
cause a further expansion, and con- 
sequently a greater contraction on 


| charge. In an emergency it is per- 


missible to discharge beyond the 
point of rated capacity, but only in 
an emergency. Continued use of any 
battery beyond this point amounts 
to direct abuse and must be avoided. 


We would like you to know the 
Gould men who will take care of 
your industrial storage battery re- 
quirements. 


Serving a number of states in the southern 
Mississippi Valley are W. H. Burkey, Sales 
and Service Manager, at 1218 Olive Street, 
St. Louis, Mo., and J. F. Bursh of 1901 So. 
Fourth Street, Leavenworth, Kansas. Some- 
what farther west and south is R. G. Law- 
rence at 4935 Cass Street, Dallas, Texas. 


Gould also has two factories in this same 
area, one located at Leavenworth, Kansas, 
and the second at Dallas, Texas. 

[Advertisement] 
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METHOD of erecting completely assembled tangent structures. 
Line tap and switching structure. Note static wires carried over wood structure (right) 


Practical Design for 
War-Born 66-Kv. Line 


Typical of the common-sense de- 
sign that marks many new war-born 
wood-pole transmission lines which 
have sprung up is a recently com- 
pleted 20-mile, 66-kv., single-circuit 
line of the Southwestern Public Serv- 
ice Company, Amarillo, Tex., pictured 
in the accompanying illustrations. 

This line, while now operating at 
66 kv., has been designed for future 
operation at 115 kv., with extra in- 
sulation added. Consideration has 
been given in the design to the rather 
serious ice storms, high winds and 
frequent electrical storms common to 
this area of Texas. 

Present conductors installed on the 
line are 3 K Copperweld. However, 
ultimate design calls for 0.530-in., 
type S Copperweld. The line is pro- 
tected throughout its length with two 
7s-in. high-strength, seven-strand sta- 
tic conductors which are extended 
over the two substations and one 
switching structure associated with 
the lines. The static wire is grounded 
at all tangent structures. Special 
structures, such as railroad crossings, 
dead-ends and 90-deg. angle struc- 
tures, however, have no pole grounds. 
This maintains a high impulse value 
over the entire line. 

Poles are class 3, 60-ft. cedars, 
with 3-in. Pentrex butt treatment, 
mounting double 3 x 10-in. x 26-ft. fir 
timbers as arms. Arms are treated 
to 8 lb. retention with pentachloral- 
phenol. 

In building this line structures were 
assembled on the ground and raised 
as a unit, using two trucks and 14 
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men. Temporary “X” chains were 
installed prior to erection of the 
structure to prevent its folding to one 
side or the other during erection. 
These chains were attached around 
the pole at the arm, crossed one over 
the other and attached to the opposite 
pole butt just above the metal spacer 
pipe, also attached prior to erection. 
Slack was taken out of the two lines 
by means of small “tuggers.” This 
permitted the structure to be 
“squared” as it lay on the ground 


Labor Summary 
20-Mile, 66-Kv., Wood-Pole Line 


Item Unit Hours 
. Staking structure locations... Structure 1.01 
2. Digging 


0.83 
5.96 
7.89 
6.31 


10.19 
42.58 
7.53 


con- 
Sie Saath eee Abas Mile of line 
. Stringing, sagging, splicing, 
dead-ending, clipping in 
or Mile of line 136.68 


conduct 
. Unloading and hauling static 
ON siete so ..... Mile of line 
. Stringing, sagging, splicing, 
clipping in static wire 
(Part installed with con- 
ductor hot). ... ..... Mile of line 
. Grounding (Per pole 0.33 
man-hours)... . . ..... Mile of line 
. Misc. labor — Guards, etc.. Mile of line 
. Eng., supervision, construc- 
Mile of line 
. Mile of line 
Mile of line 


2.65 


65.10 


7.19 
38.90 


38.27 
15.31 
Construction labor 563.89 
Engineering -—- Preliminary 
construction... Mile of line 53.58 
All operations Mile of line 617.47 
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Insulator crates are removed by clipping two banding wires (leit) 


by adjusting the chain length, an 

also to plumb the “H” structure be 

fore earth was tamped around the 
les. 

All dimensions for drilling th 
poles were specified from the but 
Any over-run or under-run in lengt 
was permitted to occur above th 
static wire support angle iron. Thu 
it was only necessary to level th 
bottom of the two holes and the struc 
ture could be set with reasonable 
assurance that the crossarm would bé 
level. Insulator strings fastened ti 
crossarms before the structure wa 
raised were protected from damag4 
by their crates. These were easil\ 
removed at the proper time by clip 
ping two banding wires. 

The line was built at a cost o 
$3,777 per mile, including right-of 
way, surveying and engineering. Thi 
figure is somewhat higher than i 
would have been had the line not bee 
built under adverse conditions 0 
delayed material shipments. 

Two wood substations associated 
with the line cannot be shown fo 
reasons of wartime security. Thé 
switching structure, however, is pic 
tured. Wood structural member 
used in the substation were of fir 
treated to 8 lb. retention pentachloral 
phenol. 

Since it was considered by super 
vising design and operating engineer 
that wood substation and switchin 
structures have advantages over stee 


structures, particularly where they a'4 


protected from lightning with over 
head static wires, it is not propose 
to replace any of the wood structure 
of this project with steel, even whe 
it again becomes available. 
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@ It’s the ignorant men who make costly mistakes. Trained 
men don’t get hurt by small fires. Trained fire-fighters don’t 
let little blazes grow into big ones. 

The way to train workers in fire extinguishing is by 
demonstrating use of extinguishing equipment. Show how 
to handle real fires. Show how various types of extin- 
guishers are handled on different kinds of fires. 

Walter Kidde & Company has prepared a booklet — 


“How To Teach Fire-Fighting.” It tells how to stage a 
fast-moving, interesting, instructive fire class. Write for 


your plant’s copy. 


Walter Kidde & Company, Inc. 
725 Main Street Belleville, N. J. 


HIGH PRESSURE GASES + FIRE PROTECTION 
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Suitable for handling normal control 
currents. Adjustable between | and 
3333 revolutions—for speeds up to 
1200 rpm. 


Only this shaft is attached to moving 
machinery —easy to get to—easy to 
attach and detach. 


. Only top of housing is removed to 


set—no need to disturb mechanical 
or electric connection. Wiring is easy, 
too—requires no disconnecting of 
mechanical connection or setting. 


. Working unit is simple, self-con- 


tained and easily removable. 





BAWAVD 


The second stor of continued achieve- 
ment has now been added to the Bayard 
Navy “E”’ Pennant. 


M. L. BAYARD & CO., Inc. + ENGINEERS + MACHINISTS + PHILADELPHIA 
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The switching structure, show, 
was built at a cost of $15,600 com, 
plete, including oil circuit breake 
operating transformer, as well ag gj 
materials and equipment, includir 
right-of-way for the structure. 

Transmission structures as well a 
the two wood substations and the on 
switching structure were built by 
Hughes Brothers to specifications 
laid down by the Southwestern Pub. 
lic Service Company. 


Series Capacitors— 
Where Place? How Big 


Voltage Rating*—VII 


By S. LUBIN 
Engineer, REA Technical Standards Division 


A,—Line to Ground Voltage Rating 


The insulation to ground of the 
series capacitor should be co-ordi- 
nated with line insulation. In general, 
the potential between the capacitor 
terminals and ground will be greater 
than the voltage drop across the 
capacitor itself. Standard capacitors 
can be mounted on insulators rated at 
line voltage, or specially built capaci- 
tors can be obtained having the 
proper insulation between terminals 
and case. The choice between these 
two types will depend on cost and 
ease of mounting. It will usually be 
found more economical to mount 
standard capacitors on insulators, but 
from the standpoint of safety a 
grounded case is more satisfactory 
despite the higher cost. 


B.—Terminal to Terminal Voltage 
Rating 

The voltage drop across the capaci- 
tor is dependent on its reactance and 
on the load current flowing through 
it. In order to determine the terminal- 
to-terminal voltage rating the follow- 
ing information is required: 

1. Full load line current. 

2. Peak line currents due to motor 
starts. 

3. Maximum short circuit current 
through the capacitor. 

Momentary voltage rise of 150 
percent of the nominal rating is per 
missible on series capacitors. The 
terminal-to-terminal voltage rating 
may be based either on peak current 
due to motor starts or on maximum 





*This series began in the April 17, 1942, issue 
of "Electrical World.” 
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RCA RADIO-ELECTRONIC TUBES 
RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J. 
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“THE INVISIBLE CREW” 
Stands Guard by Night 











3 Protection against 
XI high voltage current 
is essential to power 

plant personnel every hour of the 
day and night. So use the equip- 
ment that does ‘round-the-clock 
duty...Bendix-Cory* Interlocks. 
Installed on the protecting 
door and controlling oil switch 
ofa high tension bus, these never- 
sleeping watchmen assure abso- 
lute safety of operation at all 
times. Entrance to the bus is 
impossible while the oil line 





», 





switch is closed. You have to open: 


the switch to release the key 
which unlocks the door tothe bus. 
By means of Bendix-Cory 
Interlocks, any number of points 
can be interlocked in the above 
manner, thus eliminating the 
human element and providing a 
positive safeguard against mis- 
takes, lapses ofmemory and other 
common causes of accident. 
Write for full information on 
both indoor and outdoor applica- 
tions of Bendix-Cory Interlocks. 


*Trade Mark of Bendix Aviation Corporation and Subsidiaries 


The Bendix-Cory Interlock is a 
member of ‘The Invisible Crew”’ 
— precision equipment which 25 
Bendix plants from Coast to Coast 
are speeding to world battle fronts: 


102 (126) 





AVIATION Z CORPORATION 


MARINE DIVISION - One Hanson Place, Brooklyn, New York 
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short-circuit current. The choice 
tween these two will be dictate by 
considerations of economy. If th 
peak-line current is used, then it may 
be necessary to provide automatie 
shorting switches to by-pass the 
capacitor on short circuits. On the 
other hand, calculation of rating oy 
the basis of the maximum shor cir. 
cuit current may require a higher 
capacitor rating. The cheaper of thes 
two methods will be the one to be 
used. The terminal-to-terminal vol. 
age rating is determined by use of the 
following formulas: 
Ve=Xel, (5) 

where: Vp = Voltage rating for instantan- 
eous peak currents 

Xo = Capacitor reactance (ohms) 


I, = Peak line current (either due 
to motor starts or to short 


» circuit) 
then: = iz = 0.67 Vp (6) 
where: V. = Voltage rating of the serie 
capacitor. 


Crepe Paper for 
Transformer Leads 


By STEPHAN LIGETTE, Sr. 
Westinghouse Electric & Manufacturing 
pany, Sharon, Pa. 


Tape made from crepe paper, 
much like that used for decorative 
purposes, is now used to tape trans- 
former leads, replacing varnished 
cambric tape formerly used. Cambric 
tape is comparatively expensive, and 
for the uses involved the paper serves 
equally well and is in some respects 
better. 

Cambric cloth treated with varnish, 
dried and then cut into rolls, is com- 
monly used for taping leads which 
are insulated by air only. However, 
where leads from transformer coils 
to terminal boards are under oil, it 
is unnecessary to use a _ material 
which has a high dielectric strength 
in air. 

The tape now used is made of Kraft 
paper, which has been creped in much 
the same manner as the ordinary 
decorative crepe papers. This paper 
is rolled full width and then cut into 
narrow rolls of sizes convenient for 
taping. 

This paper tape is much lighter in 
weight than the varnished cambric 
tape and has practically no insulation 
value of its own. Its high dielectric 
strength in this application results 
from the oil soaked up upon immer- 
sion. Tests conducted on the cambric 
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\GHER V OLTAG 
AU, COPPER CONSUMPTION 


One way to curb waste and help to remedy the serious shortage of copper and 
insulating materials is to operate insulated wires and cables at the highest 
voltage consistent with safety. Every effort should also be made to in- 
crease operating efficiency by more effective voltage regulation. 


Higher voltage and better regulation on systems now in operation will mean 
more efficient use of the copper now in service. Most distribution systems 
were designed with a margin of safety that may justify higher operating 
voltage for the duration of the war. 








A change to higher voltage should be considered wherever replacement or re- 
wiring becomes necessary. If it can be done it will mean a definite saving 
in copper and may result in more efficient and economical operation. 





Plans for new distribution or expansion should be postponed until after the 
war. If they cannot be postponed, provision should be made for the high- 
est practicable voltages—both primary and secondary. 


The cables you already have should be used to the utmost limit of their use- 
fulness. The design and manufacture of new cables are restricted by War 
Production Board regulations but if you must buy new ones for vitally 
essential war work we shall be glad to tell you what Simplex insulated 
wires and cables can do for you. 


Simplex iE & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


Vd 


WIRES and CABLES 
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FOR RURAL ee 





Specyy Crapo 


STEEL CONDUCTOR! 





Time-TESTED Crapo Steel Conductors are “made to order” for the rural | 
extensions authorized by WPB’s Supplementary Utilities Order U-l-c. For | 


these high-strength steel conductors, with their superior 60-cycle alternating- 
current properties, have proved their efficiency, de- 
pendability and economy in rural service all over the 
country for the last seven years. 

@rapo HTC-130 Steel Conductor, in the No. 6 B.W.G. Stranded 
(3-wire) type adopted for these extensions, is available through 


Graybar Electric Company, Inc., Distributors. Ask the Graybar re- 
presentative or contact the nearest Graybar branch office! 
















plete technical information on Crapo Steel Conductors, including 
electrical characteristics and performance, sag and tension data 
and applicable construction practices! Address: 


INDIANA STEEL & WIRE COMPANY 
MUNCIE, - - INDIANA 


OxHTC-130 


yo DUCTORS 


WRITE FOR NEW ENGINEERING MANUAL containing com- | 


| taped by machine. 





































and paper tapes show that they hay 
about the same dielectric stren 
when subjected to 60-cycle Voltage 
However, when subjected to impuk 
voltages the paper tape was found; 
have considerably higher strength. 

Since lead separation is usually 
dictated by surge strength of the leaj 
it has been possible, through the us 
of paper tape, to reduce the spacin 
between leads. 

Oil-impregnated paper tape ha 
long been used for machine tapin 
and insulating conductors in lead 
covered cables because of its hig 
dielectric strength. For these use 
taping -is done by machine and 
straight manila paper is used. Stretc 
in the paper is not a requirement a 
only straight cables or conductors ar 


In transformers leads are bent t 
conform to the space in which the 
are located, so it is necessary to use 
paper which has a certain amount o 


bends. Crepe paper has the wrinkle 
which meet this requirement and re 
sults in a smooth, neat job after th 
operator masters the technique o 
winding. 


with it cannot be bent after taping 
To overcome this difficulty leads ar 
so supported as to avoid bendin 
after the tape has been applied. 


Acidity in 
Indoor Transformers 


Deterioration of oil in transformer 
is less the better the ventilatior 
around a transformer and the lowe 
the temperature maintained in the oil 
Increased rate of deterioration wa 
found in the indoor installation 
among 6% distribution transformer 
of various ratings studied by Messi 
Favell and Cannon and reported i 
their recent I.E.E. paper on “The Ven 
tilation of Substations.” Only a fev 
had conservators and breathers an 
all were purchased between 1929 an 
1942. 

The study showed that 26 indoo 
transformers tended to reflect acidit 
higher than 0.5 mgm. KOH per gn 
of oil at a rate more than 20 times 4 
high as the percentage so foun 
among 579 units installed outdoors 
The respective percentages were 29. 


and 1.035. 
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WESTINGHOUSE NOFUZE BREAKERS ARE ON ACTIVE DUTY— 











mobilized to protect war circuits 


Absent? Yes. Absent for the duration from peacetime 
applications because the Westinghouse production of Nofuze 
Breakers is devoted to war requirements. 


5 


rmer (' 


latior But far-reaching improvements are resulting from this 


wholehearted participation. For example, in the new line of 
“F” Frame Breakers, all ratings from 15 to 100 amperes have 
been redesigned into one compact frame size. Instead of 14 
different models, 4 now serve the same purpose. 

In a typical panel, the new breaker results in a saving of 
38% of the steel and 18% of the copper over present panels. 
And although the new breaker is smaller and weighs less than 
half of some of the superseded units, it has better performance. 

Westinghouse engineering facilities have been placed on a 
broad consulting basis to help with the job of protecting vital 
war circuits from unnecessary interruptions. Westinghouse 


Electric & Manufacturing Co., East Pittsburgh, Pennsylvania. 
J-60522 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


NOFUZE CIRCUIT PROTECTION 
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OAD SERVICING 


Industrial ° 


Commercial e 


Rural * Residential 


Farm Students Learn 
to Care for Motors 
By H. G. WALT 


Rural Service Engineer 

Consumers Power Company, Lansing, Mich. 

As a service to farm customers 
Consumers Power Company is em- 
phasizing the importance of electric 
motor care and maintenance. 

One method has been through 
motor cleaning and repair clinics in 
agricultural schools. Shown are some 
of the 59 students of the James Couz- 
ens Agricultural School at Bath, 
Mich., who received practical in- 
struction and watched demonstrations 
during the clinic in that school. There 
have been other clinics in Mason, 
Olivet, Charlotte, Eaton Rapids, 
Dansville and Haslett high schools of 
the Lansing Division, and similar 
projects have been instituted in other 
electric divisions of the company. To 
date 383 agricultural students in the 
seven high schools mentioned have 
learned how to clean ard oil a motor, 
how to protect it from damage and 
how to make repairs. 

To date 19 motors have gone 


through the clinic. Three have gone 
on to repair shops for further repair, 
and the others are back on the job. 

One objective in planning a clinic 
is to have at least two types of motors 
brought in from farms by the boys. 
This makes a more effective clinic, 
because every one knows that the 
rural service engineer does not have 
a “canned” demonstration. First, the 
reasons and objective of the clinic are 
explained. Then, after naming the 
types of motors, each motor is dis- 
mantled to show construction details, 
calling special attention to bearings, 
brushes, commutators, oiling systems, 
dirt, etc. Each part of the motor is 
cleaned and worn parts pointed out. 
It is emphasized that all repairs can- 
not be made by the student, that in 
many cases the motor must be taken 
to a motor repair shop for further 
work, 

Broken cords and plugs are re- 
paired or replaced and, on motors 
which are so built, students are shown 
how to reverse the motor rotation and 
how to arrange the wires for opera- 
tion on 110 or 220 volts. For motors 
which cannot be put in operation at 





AGRICULTURAL SCHOOL STUDENTS get pointers on care and repair of farm motors 
from the author at a motor clinic conducted by Consumers Power Company. At left is 
Miss Hester Bradley, Michigan's only woman agricultural instructor 
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the clinic students are given instruc. 
tions on what further steps to take, 
always mentioning two or more shops 
to which the motor can be taken for 
further repair, (This is important, 
as very few people know where to 
take motors for repair.) Proper wire 
size and proper fuse protection and 
other motor protective devices are 
explained. 

Then, of course, as questions are 
asked and time permits, other electric 
uses are discussed and the story of 
electricity is reviewed, via transmis. 
sion lines, substations, distribution 
lines, transformers, and entrance serv. 
ice switches. The use of classroom 
blackboards makes many explanations 
easier. 

Each clinic, which lasts from two 
to two and one-half hours, will vary, 
depending on conditions at the par. 
ticular school; however, keeping the 
motor “humming on the farm” is 
the objective. 


R. I. Utility Plans 
Stable War Service 


To protect production in war plants 
served by its system, the Blackstone 
Valley Gas & Electric Company, Paw- 
tucket and Woonsocket, R. L., recently 
selected from its mailing lists about 
200 of its larger industrial customers 
and sent to each customer a series of 
two letters written and _ printed 
on a folder supplied by the Anaconda 
Wire & Cable Company advertising a 
plan of preventive maintenance for 
the consideration of key men in these 
establishments. This general plan is 
receiving wider circulation in the in- 
dustry as a result of the initiation of 
it by the Anaconda company, which 
has prepared a “P. M. Manual,” with 
forms, posters and steps to be taken 
in making surveys of plant conditions 
with a view toward forestalling fail- 
ures and interrupting war material 
output in this critical time. Postcards 
were furnished with the utility com- 
pany letters, addressed to the Ana- 
conda company, which in turn advises 
the utility of their receipt. 

H. H. Carpenter, chief industrial 
service engineer of the Blackstone 
Valley company, signed the outgoing 
letters and received 27 names in re- 
turn. The Anaconda company also 
supplied the utility with 50 extra 
copies of the preventive mainte- 
nance data book, which the Black- 
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COMPLETE O.Z. LINE OF 
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1 of @ CONDUIT FITTINGS © SOLDERLESS CONNECTORS 
ich 

ud © CABLE TERMINATORS © POWER CONNECTORS 

ken @ SEALING GLANDS @ GROUNDING DEVICES 

= Including New Fittings—Useful Engineering Data—More List Prices 

vial —More Complete Dimensions. 

rds FREE — to engineers and executives. If you have not already re- 

wd quested your copy, mail this coupon attached to your company 

ae letterhead. The new O. Z. Catalog (ready for distribution in August) 

oo will be mailed—without obligation, of course. 

‘ial Keep Buying War Bonds 3 
yne 8 
ing : 
" 0 2 ELECTRICAL MFG. CO. § 
7? . . 262 BOND STREET e BROOKLYN, N. Y. : 
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O. Z. ELECTRICAL MFG. CO. 
262 Bond Street, Brooklyn,2 N. Y. 
Send me the new O. Z. Catalog. 
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Shangri-La 


ee 


best the Japs have got... From here come great, precisiot 


UT. like the U.S.S. Hornet. from which General Doo- 
little and his fellow heroes bombed Tokio, it is no 
fiction. Our “Shangri-La” is a fact deadly to Axis hopes. 
For these are the war plants of Nash-Kelvinator! 
This is where they come from. Those 2,000 h. p. Pratt 
& Whitney engines that lift the Navy’s mighty Vought 
Corsair fighters seven miles high . . . that speed them 


seven miles a minute ... higher. faster, better than the 
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built Hamilton Standard Constant Speed Propellers f 
Flying Fortress, Lancaster and Mosquito bombers no 
blasting Hitler’s industries and his vision of victory. 

And soon from these plants will come the versati 
Sikorsky helicopter which we will build in quantity { 
the Army Air Forces. 


No enemy eyes will ever see this group of building 
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or. friendly as they are, may yours. For Nash-Kelvina- by our war work, a finer Kelvinator than ever before. 

or s factories are strategically distributed throughout the And a sales and profit opportunity that will continue to 
é oar Se tae 

wntry and are here brought together in one place by the be the best in the industry! 


magination of an artist to visualize for you the magni- 5 Cooperate With Your Industry! 
SCRAP Salvage All Inoperative Parts 

Is Containing Critical Materials 

When Victory is won there will come from this Shangri- =e . . . Put Vitally-Needed Scrap 


Pg POWER Back Into the Scrap TODAY! 


ude of Nash-Kelvinator’s facilities. SY 


a of industry, with its vast facilities and skills increased 





ce | THEY GIVE THEIR LIVES, WE LEND OUR MONEY—BUY MORE WAR SAVINGS BONDS AND STAMPS | 
ac ysiO - 
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[ertons 00 A ELNTVATOR 


DIVISION OF NASH-KELVINATOR CORPORATION 
DETROIT - KENOSHA - MILWAUKEE - GRAND RAPIDS - LANSING 


Iding 
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stone Valley distributed to custo 
who expressed an interest in the y 
but failed to return the card. Jn gy} 
sequent discussions with mill men ; 
the utility’s territory interest has bee 
shown in the program and the pr 
pects are that many will adopt 4 
plan in whole or in part. The utilig 
is well pleased with the response 
ceived. 


_ Infra-red Units Push 
Up Denim Output 


In manufacturing sanforized deniy 
for service men White Brothers. Wiy 
chendon Springs, Mass., found 
essential to increase the speed of d 
ing an endless felt belt used in th 
production process. Sanforizing ig 
volves a thorough soaking of 
cloth with steam and water, followe 
by a drying under heat. The fe 
belt or blanket is pressed against th 
wet cloth, which in turn is carrie 
on a steam heated cylinder. The be 
becomes soaked with water and m 
be dried before the cycle is resume( 
This drying is normally accomplishe 





by passing the belt over a sma 
steam-heated cylinder, but the outp 
is limited by the thickness of t 
blanket and the speed of travel. 
The White company sought the ad 
vice of the power engineering st 


Portable Generators 











The old Homelite story now has a new twist. Homelite Portable 
Generators have had plenty of experience in helping to speed emer- 
gency repairs ...and, for that matter, they're still doing it. 


But the big job now is to meet the greatest emergency of all time 
... the war. Therefore, all new Homelite Generators must go to the 
Armed Forces ...to help our Air Force, Tank and Signal Corps do 
their jobs better and faster. 


To meet the requirements of our fighting forces, many improve- 
ments have been added to Homelite Portable Generators. Our new 
models are more powerful, more rugged, and more able to operate 
under all conditions than ever before. And because of this they'll 
be far more valuable to you who will get them after the war. 





The quality of Homelite Portable Generators 
— now produced in huge quantities — has 
earned the high Army-Navy production 
award. After the war, we'll produce as well TWO BANKS of 250-watt infra-red lam 


for you. aggregating 18 kw. in connected |o¢ 
raised production at a pre-shrinking 


HOMELITE CORPO RATION chine from 54 ft. per minute to 117 
in plant making overalls and duffle ba 


PORT CHESTER, NEW YORK | for the armed services 
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Has the war demand made necessary an adjustment in your paper 
specifications— perhaps a change in density, absorbency, pliability, 


moisture-vapor repellency, greaseproofness or dielectric strength? 


The Mills of Mosinee, because of flexibility in manufacturing, are 
able to assist in compounding the prescription for a paper that 
will give you the technical characteristics you need — thus reliev- 
ing your processing “headache.” Our engineers, at your request 
and without obligation to you, are available for consultation. 


Please address 
your letter 
y. ‘Attention Dept. B 


GN oe 
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doesn’t mean neglect 
...even with Bus Duct 


So simple, so sturdy, so soundly engineered 
is Bus Duct that only a minimum of main- 
tenance is needed. Yet that minimum is 
important. 

A thorough inspection and routine serv- 
ice once a year are usually enough to keep 
Bus Duct at top efficiency. But more fre- 
quent attention pays, especially where the 
system may be subjected to moisture, salt- 
laden air or corrosive fumes, 


Here are some points to watch: 
Keep hanger bolts and bus bar connections tight. 


See that nothing is left in the duct that does not 
belong there. 


Clean out metallic dust and dirt periodically 
with an air hose. 


Watch for insulation abrasions on cables. 


Check plugs for loose fuse clips, defective con- 
tacts and faulty cable connections. 


Maintenance is a real, if unspectacular con- 
tribution to the war effort. 


Bus Duct can really “take it.” Given 
ordinary, commonsense care, it will keep 
on delivering power and light under the 
heaviest loads, at lowest possible mainte- 
nance cost. 


BUY MORE WAR BONDS «+ SALVAGE ALL SCRAP METAL 


Send for descriptive 
Bulletin No. 42 


BULLDOG 


ELECTRIC PRODUCTS CO. 


Detroit, Michigan ° # 
7; 


) 

























of 





i ducts 
"Dog Electric Pro ¢ 
sia 4 Ltd., Toronto, Ontorio 





Field Engineering Offices 
in All Principal Cities 






MANUFACTURERS OF Vacu-Break Safety Switches, Saf- 
ToFuse Panelboards, Circuit Master Breakers, Switch- 
boards, Bus Duct Systems — FOR LIGHT AND POWER. 
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of the New England Power System 
to the possibilities of speeding y 
production by using infra-red yp; 
to supplement the  steam-heatip 
equipment. Tests with experimen; 
lamp banks loaned by the utility ; 
the White plant led to the instal] 
tion of the infra-red equipment j 
lustrated, 72 250-watt units beiy 
installed on the angle-iron frame ; 
sections of 36 each, the units bein 
nested as closely as possible in sta 
gered rows of three lamps each. | 
operation the lamps are moved 
to within 6 to 8 in. of the blanke 
The lamps are automatically cut 9 
in case the belt stops, in order 
prevent injury to the belt. In this j 
stallation production has increase 
from 18 to 39 yd. per minute and th 
useful life of the belt (which cos 
about $1,000) has been lengthene 
10 percent, with no additional floo 
space or attendance. 


Home-made Brooder 
for Wartime Use 


Because wartime limitations mak 
manufactured electric brooding equi 
ment difficult to secure, the Unive 
sity of California Agricultural Eng 
neering Division has prepared speci 
fications for an emergency hom 
made unit. 

A brooder box 3 ft. square an 
heated with three 75-watt lamps h 
been designed for 75 to 100 chick 
For 25 to 50 chicks the box should b 
2 ft. square with two 75-watt lamps 
if more than 100 chicks are to b 
brooded it is suggested that two o 
more brooders be used. 

Lamps are placed at the top of th 
box in porcelain receptacles on 12-i 
centers. No. 18 rubber-covered wir 
is run through the wood in 3-in. pore 
lain tubes and is held on the exterio 
by a porcelain cleat. Approximatel 
7 ft. of No. 18 (or larger) insulate 
wire are required for the 100-chic 
brooder. Tin reflectors, 6 or 7 i 
across, can be made from food can 

Top.and sides of the brooder bo 
can be made of 1-in. boarding 0 
plywood. Where the top is not tig 
it is recommended that 3-in. celote? 
firtex or similar insulating materi 
be fitted beneath the top boards. 

A curtain is made of strips of clot 
canvas or oilcloth, approximatel 
1 in. wide. The curtain should b 
tacked to the inside of the box i 
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this j fl money too 
avor, 
crease Save food, 
and th RIGIDAIRE 
h Cost 
: estions to 
gthene gives these timely sugg 
al flo 
7 “Public anxious for this kind of 
information” 
“600 requests from one radio an- 
nouncement” 
> “Entire supply of booklets ex- 
r hausted in two days” 
“Gave away 1300 booklets Sat- 
urday” 
$ mak “Building more genuine customer 
t equi appreciation than anything we 
Unive have had in 18 years” 
| Engi 
| spec 
Lead HESE typical field reports 
rash Meat. give you an idea of the extraor- 
— en Ds ont et dinary deales and public inter- 
ps ha est in the Frigidaire campaign. 
chicks The entire program is a tre- 
uld mendous success! 
amps Dealers are enthusiastic as 
to | . they witness public reaction to 
wo 0 fresh Vagetobles 12.0% ian home national advertising and local 
me etic aye proves wens a promotions built around the 
trimmed outer leaves 
of th tate es eS toe in 6 ae a WARTIME SUGGESTIONS Booklet. 
12.j eae FREE! On waRTiMe SUGO All types of dealers from all 
m yo’ = 
1 wir parts of the country are writing 
pore a ease to in to tell how they are capital- 
terio — GENERAL MOTORS izing on this real opportunity 
natel p= FRIGIDAIRE Div tele pana! Refrain he Cm to build good will in their 
Proceume Builders of Home Pon” ° 
ulate Fon rates communities by rendering a 
chic genuinely helpful service to 
2% present and potential customers. 
can ’ . ’ To date public and dealer 
ad Here’s a campaign that speaks the dealer’s language dieteiike hacer giedeadl wdictes 
ig 0 ... for it talks about refrigeration | Woman’sHomeCompanion, Good TIONS Booklets have exceeded 
tig —the dealer's business. The above | Housekeeping, and McCall's, and 5 million copies, and this figure 
lotex ad, Sth in a series, will appearin in 2 colors in Better Homes & Gar- is steadily growing as an ever 
teria full color during July and August dens, American Home, True Story, increasing number of dealer 
S. in Life, Ladies’ Home Journal, and FarmJournaland Farmer's Wife. activities get under way. 
Jot For Excellence F < 
‘L 
atel (I ; ” o 
| FRIGIDAIRE Division of GENERAL MOTORS 
d b 
xd in War Production Peacetime builders of Home Appliances, Commercial Refrigeration, Air Conditioners 
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Maybe the fire strikes a tropical air 
base. Or perhaps it happens in an 
arctic outpost of our armed forces. 
Wherever those fires flare up... 
whenever they do... .they are quick- 
ly and decisively conquered when 
duGas dry chemical fire-fighting 


equipment is used. 


On both fighting fronts and pro- 
duction fronts fire takes a fast 
knock-out when duGas gets to 


work. For duGas dry chemical re- 


MODEL 30-T 
HAND EXTINGUISHER 


-»-- and the nearest Fire 
Department is 1,500 miles away! 


leases huge volumes of fire-smoth- 
ering gases that stop combustion 
fast. And duGas dry chemical is 
always ready for action. ..no matter 


how torrid or frigid the climate. 


Right now, our full-time job is 
manufacturing duGas fire-fighting 
equipment for our armed forces 
and America’s vital war industries. 
After Victory, duGas fire-fighting 
equipment will again be available 


to all. 


f 
‘ores’ AV 


Af 


EXTINGUISHER | “A 2a 


FREE: New chart showing charac- 
teristics of all types of approved hand 
fire extinguishers. Write for copy to- 


day. 
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cies should be checked for clauses 


| the brooder is placed in a large space, 





such a way as to insure an opening 
of about 14 in. at the bottom. 

Movable 1 x 2-in. legs bolted {, 
the permanent legs allow for increas. 
ing the height of the box as the chicks 
grow. Holes should be bored in the 
movable legs to provide for raising 
the brooder 1 in. at a time. It jg 
recommended that the brooder bp 
raised 1 in. every two weeks for the 
first six weeks. 

As the chicks increase in size and 
age and as weather varies heat cap 
be reduced by turning out one lamp, 
or by replacing the three lamps with 
units of smaller wattage. Under nor. 






6"or 7" tin 


CONSTRUCTION DETAIL of home-made 
brooder 


mal conditions, it is recommended 
that the 75-watt lamps be replaced 
by 50-watt lamps when the chicks are 
two weeks old and that 25-watt lamps 
be used when the chicks are four 
weeks old. Depending upon weather 
and temperature conditions, it is 
pointed out that it may be possible 
to turn off one lamp after six weeks 
and to discontinue all artificial heat 
after seven or eight weeks. 

In issuing the instructions the uni- 
versity suggests that before using this 
brooder, or any other artificially 
heated brooder, fire insurance poli- 


pertaining to such use. 

It also points out that a brooder of 
this type will be satisfactory only if 
used in a building which will protect 
the chicks against rain, wind and 
other adverse weather conditions. If 


it is suggested that, for the first two 
or three days, a circular guard fence 
be used to confine the chicks within 
2 ft. of the brooder. 
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Rockbestos Permanent Insulation 


Insures Long-Lived Performance 


Rockbestos A.V.C. Power Cable illus- 
trated*, and similarly insulated Motor 
Lead Cable (Underwriters’ and Nat. 
Elec. Code, Type AVA) has a maximum 
operating temperature rating of 110° C. 
C30" F.) and this permanently insu- 
lated construction. 

1. The conductor is perfectly and 
permanently centered in helically ap- 
plied insulation that stays put and will 
not migrate or flow. 

2. Felted asbestos insulation that with- 
stands conductor-heating overloads and 
won't burn even when exposed to 
copper-melting arcs. 

3. Lubricated varnished cambric for 
high dielectric strength and high 
moisture resistance, protected from 
heat, flame and oxidation by two felted 
asbestos walls. 

4. Outer felted asbestos wall which 
serves as a heat-barrier against high 
ambient temperature. 

5S. A tough, rugged asbestos braid, 
resistant to heat, flamg, moisture, oil, 
grease and corrosive fumes. 
*One of 122 different wires and cables 
developed for severe operating conditions. 
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Dampness, humidity and moisture raises hell with wires in electrical 
circuits that run around steel mill furnaces, finishing stands, soaking 
pits, boilers, steam tunnels, etc. It rots the insulation, causes shorts, 
and often ties up important production through wire-failure. You can 
guard your circuits against this hazard by wiring with Rockbestos 
A.V.C.—the wire that has ample moisture resistance and, in addition, 
provides heatproof and fireproof eng eet Designed for high tempera- 
ease ture locations, permanently insulated Rockbestos A.V.C. resists heat, 
Oil & Gr flame, moisture, oil, grease and corrosive fumes. It won't bake brittle, 


crack, bloom, rot or swell. Prevent wire-failure in your ‘‘ hot’’ locations 
with Rockbestos A.V.C. 
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a When inquiring or ordering, please furnish CMP certification and 
allotment number with delivery month. For recommendations write 

r of nearest branch office or: Rockbestos Products Corporation, 902 Nicoll 

y if St., New Haven, Conn. 
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un FOR VICTORY x Invest in United States War Bonds x | 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 





43 @RILECTRICAL WORLD @ July 10, 1943 (139) 115 





COMPLETELY REVISED 


Ue es 


CRITICAL MATERIALS 


Cmperte te we abrir 
Pet Voathy Rented ures ban ate “ee rey 





116 (140) ELECTRICAL WORLD e@ July 10, 194 E 












Cttid Keady/ 


Here’s What The New Wartime Edition 
of the “Care and Use” Book will do for you 


IT WILL SHARPLY REDUCE 
NEEDLESS SERVICE CALLS 


It tells folks what to check before franti- 
cally calling a serviceman, how to make 
minor repairs themselves and, so far as 
is possible, how to diagnose common com- 
plaints so you’ll know what tools and 
parts to bring on the first call. Further- 
more, it urges people to bring small ap- 
pliances right to your store instead of 
phoning for a pickup. This new, 52-page 
book, will not only build a lot of good will 
for you, but should also save you service 
headaches. At the price of a penny apiece, 
which is far less than the cost, you can 
afford to distribute it widely. 
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18 pages of detailed, easy-to-follow advice on how to make 
minor adjustments and repairs on 14 popular appliances. 
Plugs, cords and lighting are also covered. 


Among thousands of women this was one of the most popular 
features of the first “Care and Use’ Book. So, for good 
measure, we've added a lot more of them. 


Actually 1/4 larger than original edition. Printed in two colors 
with 97 illustrations, it is jam-packed with the kind of infor- 
mation on appliances that women crave. 


Do IT NOW FOR LATER. By placing this book in the hands of customers and 
prospects you'll be making a real contribution to your own postwar program. 


IT WILL DIRECT PEOPLE TO YOU 
FOR DEPENDABLE CONSERVICE 


This book is your one best bet to make 
your store headquarters for Conservice in 
your community. Tells your customers 
and prospects how to get the best use out 
of their appliances : . . and how to prevent 
breakdowns. When they do need expert 
professional service—they’ll just naturally 
turn to you. Promote this book to build 
good will and stimulate store traffic. A 
new “‘Care and Use” Book Ad Guide has 
been especially prepared to help you build 
a Conservice activity around this book. 
Your Westinghouse Distributor will glad- 
ly give you a copy. 






* 
All through the book there’s a wealth of tips on how to use 
each appliance so it will do more ... and last longer. All 
the information is thoroughly indexed. 

























































Transformers 


A new series of dry-type natural-draft 
transformers for indoor use has a_two- 
legged core with a high-voltage coil and 
a low-voltage coil on each leg. Core is 





Type "'D'' dry-type transformer: ratings up 
to 100 kva., 600 volts. General Electric Co., 
Schenectady, N. Y. 


clamped at top and bottom, the latter serv- 
ing as mounting feet. Ventilation is said 
to be more effective by slanting louvered 
side plates removable for coil inspection. 
Large portion of copper is outside of core 
providing for maximum cooling coils. Units 
can be mounted against wall or close to 
other units, it is claimed, with little or 
no effect on temperature rise. 


Switch 


An addition to the company’s line is a 
tiny switch available with and without an 
inclosing case. When used without the case, 
actuating movement can be supplied any- 
where over a large portion of the uppet 
spring, it is claimed. With the Bakelite 
case a convenient stem mounting is pro- 
vided. Contacts are silver and the wide 
—— gap is said to be valuable on d.c. 
oads. 





f - che n+ an 5 in 
Peanut’ swit contact gaps up to 0.085 in. 


Micro Switch Corp., Freeport, lil. 
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Connector 


Type ''DP-B'’ connector; eight silver-plated 
contacts, two 30 amp. and six 15 amp. Can- 
non Electric Development Co., 3209 Humboldt 
St., Los Angeles, Calif. 


Rectangular rack type connector has die- 
cast aluminum alloy shell. Insert insula- 
tion is made of molded phenolic having 
metal contacts and two coaxial contacts 
of the same materiadl, with isolantite in- 
sulators. Shell has four mounting holes for 
No. 8 flat-head machine screws. Unit is 
said to be adapted to applications where 
both plug and receptacle must be fixed 
permanently in their respective units of 
equipment. 


Degreasing Tank 


Dipping tank has electric heating ele- 
ment located on the bottom of the tank, 
completely submerged. Average heating 
time from a cold start to boiling point is 
said to be 1} hours. Thermostatic control 





Dipmaster, Jr.,"' portable, insulated dipping 
tank; 15 gal. max. capacity; 110 or 220 volts, 
a.c. of d.c. Aeroil Burner Co., Inc., Park 
Ave. at 57th St., West New York, N, Y. 


automatically maintains any temperature 
between 100-550 deg. F. and steel tank is 
insulated all around the inner shell. Elec- 
tric heating element may be removed when 
cold solutions are used or when tank is to 
be cleaned. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 





Rectifiers 


Electrical rectifier incorporates dry-disk 
magnesium-copper-sulphide type of reetj. 
fying element. Heavy-duty type units are 
claimed to stand an intermittent overload 
of 100 percent for three minutes. Output 





""Rectodyne"’ rectifiers; capacities up to 4.000 

watts: 6 12, 24, 36 and 48 volts d.c.: operate 

on single- and three-phase, 115-, 230- and 440. 

volt circuits. McColpin-Christie Corp., itd., 

one South Figueroa St., Los Angeles, 37, 
alif. 


is regulated by a rotary tap switch in 
primary circuit. Series-parallel switch is 
provided for doubling d.c. ampere capacity 
at half voltage. Ventilation is provided by 
motor driven fan. Stationary and portable 
units are available for tests floors and air 
fields. 


Cleaning Machine 


"The General" precision cleaner. L. & R., 
Manufacturing Co., 54 Clinton St., Newark, 
NN. d. 


New addition to the company’s line is 
a self-contained unit for cleaning opera- 
tions in the production of electronic tubes. 
The cleaner is operated by an air-cooled 
fractional-horsepower motor, equipped with 
a work basket 2} in. deep by 3% in. LD. 
plus nesting basket subdivided into three 
compartments, and variable action of the 
basket in solutions. By snapping on the 
thermostatic switch, a surging centrifugal 
motion of the basket is produced with vary- 
ing speeds. 


Terminal Block 


Multiple terminal block has feed-through 
terminals mounted in bakelite and _per- 
manently held in a metal strip. It is suit- 
able for electronic and other electrical sub- 
panel and chassis construction. No. 8 
screws are used on each side of the ter- 
minal units for securing connections. Two 
mounting holes at each end of the ter- 
minal base take No. 8 machine screws. 





4a make lah LS i Bete 


''Feed-Thru’’ terminal block; capacity, number 
of terminal units as needed: circuits up ¢ 
300 volts, 20 amp.; %-in. center to center o7 
terminal units. Curtis Developments & Manu- 
facturing Co., | North Crawford Ave. 


Chicago, Ill. 
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HUBBARD 


On this spot may stand a transmission tower — a gun emplacement 
or new factory. It is the preliminary step to events of the future. It 
is symbolic of the state in which many of your suppliers find them- 
selves at this time; going over the top on war production but with 
an eye cocked on the future. 


Most of the men and machines of the three Hubbard factories have 
gone into vital war production, but the plumb bob is swinging, 
settling down to mark a spot for future development. New designs 
of Pole Line Hardware are coming. New equipment is being readied 


to test new principles. 


Big things are “in the making”. Watch for them, and in the mean- 
time; “Maintain that load on Hubbard Hardware.” 


HUBBARD“-COMPANY 


PITTSBURGH . . . OAKLAND CALIFORNIA . . . CHICAGO 
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ORANGEBURG FIBRE CONDUIT 
Gets the Call for Cable Protection! 


* Engineers on wartime construction jobs are specifying Orangeburg 
Fibre Conduit more and more for protection of cables carrying vital 
power, light, fire, telephone, and signal services in war plants, power 
plants, shipyards, airports, cantonments, and naval bases. 


¢* There are many reasons for this increasing preference. By using 
Orangeburg Conduit instead of metal, critical materials are conserved. 
Orangeburg provides complete cable protection underground or under- 
floor—yet costs less than metal conduit. 
Does not corrode; joints and conduit are 
water-tight. The surface of Orangeburg 





Fibre Conduit will not corrode cable sheath ORANGEBURG 
and long pulls are possible with minimum STANDARD CONDUIT 
friction. It is light in weight — assembles for tnstaliation with 
and insta‘'s faster—saving time and cutting concrete encasement 

cost of installation. 
* Cable repairs and extensions are simpli- ORANGEBURG | 
fied, too. New cable is pulled in easily and NOCRETE CONDUIT 


economically without damage and without for installation without 
ripping up ground or construction. Write ey Se 
for further information today. 





THE FIBRE CONDUIT COMPANY + ORANGEBURG, NEW YORK 
Distributors: 
GRAYBAR ELECTRIC Co., INC. 


GENERAL ELECTRIC SUPPLY CORP. 
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LPL EL OLLIE et - _ 


WITH 50 YEARS EXPERIENCE IN THE MANUFACTURE OF NON- 
METALLIC CONDUIT AND PIPE, SERVES THE POWER AND LIGHT, 
TELEPHONE, GENERAL CONSTRUCTION, CHEMICAL, PETROLEUM, 
PLUMBING AND BUILDING SUPPLY FIELDS WITH ELECTRICAL FIBRE 
CONDUIT . . . ELECTRICAL UNDERFLOOR DUCT SYSTEMS . . . AND 
FIBRE PIPE FOR NON-PRESSURE USES. 


j 
} 
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Sranparps List—List of American Stan; 
ards includes more than 600 standards, j 
of which represent new and revised stay, 
ards approved since last (Aug. 194 
issue. In addition to subject and lp} 
betical listings, a section is devoted } 
American War Standards. Requests { 
copy should be made in writing and 4 
dressed to American Standards Agog; 
tion, 29 West 39th St., New York, N. Y, 


oe 


Cores—For designs of electromagnet 
and radio apparatus a 12-page booklet py 
vides performance curves which comp 
Hipersil and ordinary silicon steels, cha 
of recommended Hipersil applications, ay 
diagrams of type “C” core assembly. Cop 
of booklet, B-3223, “Hipersil Cores,” mz 
be secured from Department 7-N-20, Wey 
inghouse Elec. & Mfg. Co., East Pit; 
burgh, Pa. 





REFRIGERATION CONDENSING Units 
Commercial Standard (Emergency), ( 
(E) 107-43, “Commercial Electric-Refrig 
eration Condensing Units,” has been ¢e 
veloped to establish minimum standari 
specifications and methods of test for th 
units (all applications). It is for the guid 
ance of manufacturers, distributors, jp 
stallers, contractors, and users, and wa 
accepted by the trade as its standard of 
practice for new production beginning Mz 
15, 1943. Copy of the National Bureau of 
Standards publication may be _ obtaine; 
from Superintendent of Documents, U. § 
Government Printing Office, Washington, 
D. C.; price 10 cents each. 


“Dri-Fitm” is the title of a 14-pag 
booklet describing and giving data on : 
new compound Dri-Film for water-repel 
lent treatment of ceramic bodies used prin- 
cipally in radio equipment. Publication 
GEA-3648 may be obtained from Electron- 
ics Department, General Electric Co., Sche- 
nectady, N. Y. 


Caste—“The Oilostatic Transmission 
System—Its History and Some of Its Newer 
Applications” is a 16-page publication 
containing some of the preliminary tes 
results, a brief discussion on mechanical 
ruggedness of cable pipe line construction, 
and a description of adaptation of Oilo- 
static for generator leads; also a brief 
history of installations made in past 1) 
years. Copy of Research Laboratory Pub- 
lication OC-102 is obtainable from the 
Okonite-Callendar Cable Co., Inc., Pas 
saic, N. J. 


Timety Tips on Wartime Care ani 
Maintenance of Electric Farm Pumps and 
Water Systems” is a 16-page owner’s mat: 
ual written in non-technical language. 
having sections on motors, belts, Jubrica- 
tion, priming, pressure tanks, air volume. 
controls, pressure switches and _ stuffing 
boxes. The manual has been published 
by the Electric Water Systems Council 
Owners may obtain copies through dea’- 
ers, and dealers should apply for copie: 
to distributors of electric farm water sy: 
tems, 


Inpium—New annotated “1941-194. 
Supplement to the Bibliography of Indium 
contains references to occurrence and ex: 
traction of the element, electrical, chem- 
ical and physical properties, qualitative an’ 
quantitative analysis, alloys, and misce! 
laneous information. Copy available from 
the Indium Corporation of America, 
East 42d St., New York, N. Y. 
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a \ A Division of Auto- Ordnance Corporation 

heat : X GREENWICH + STAMFORD * BRIDGEPORT * NEW YORK 

1calion . 

ary test “ SD Pe 

te “NS -@ Our fighting forces needed Thompson Submachine Guns . 

of Oilo- “SS thousands . . . fast! Auto-Ordnance : Corporation has pruleed 

ae a them ¢ on time! La 

y Pub- —— 

a The ar arsenal of freedom required tools of war production. Auto- 

i» Fe Ordnance’s Thompson Tool Division helped—is helping—to 
supply them! 

re (and 

ps and The research engineering skill that has made good in the business 

nese? Agnis Mau “0 entail in of developing and producing guns, tools, vacuum tubes of both 

_ cet, eee standard and special types, and other such weapons of Victory 

olume. fF ex nce in pr tion 

stuffing r - eae” Bans P has achieved even greater, though secret, accomplishments in 

— e the fields of Electronics, Hydraulics and Electromechanics! 

1 deal 

copies Many industrial leaders are already planning to “get the jump” 

7 s after the war, with electronic devices to reduce 
production time, cut costs and improve precision manufacture. 

a i Perhaps we can make a notable contribution to your planning. 

nd ex: Write to Engineering Department, General Electronic Industries 


chen ’ 342 West Putnam Avenue, Greenwich, Connecticut. - - 


ye an 


a PRODUCTS MANUFACTURED INCLUDE ELECTRONIC CONTROLS ~+ VACUUM TUBES 
HYDRAULIC SERVOS * ELECTROMECHANICAL DEVICES 
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No. 4455 Insulator __. 


144” = Me" flat —_” 


No. 4405 
rc %” cotter bolt 


Of all the Oliver products used by linemen, there is probably 
no group of items more generally useful and necessary than Clevises. 
For dead-ending, for service take-off, for corner installations, for 
breaking wires—Oliver Clevises, in a score of types and sizes are 
designed to solve all line construction problems. 


As indicated by the illustrations, Oliver Clevises are offered 
with a variety of designs for rigid or flexible mounting, and with 
insulators specially designed for the type of service desired. All 
steel parts are of mild open-hearth steel hot-dip galvanized. Insu- 
lators are of brown glazed porcelain, wet process porcelain being 
used for dead-ending primary lines and dry process for secondary 
lines. White-glazed insulators for designating neutral circuits can 


be supplied also. 


For attaching clevises to crossarms, poles, buildings, Oliver makes 
several types of devices that speed erection and assure dependable 
mounting. 
Our engineers will be glad to show you how Oliver Clevises are No. 4425 


being widely used in a variety of ways. 


No. 4812 


vt dal 3 Makers of Pole Line Materials Since 1894 No. 40441% 


' PITTSBURGH, PENNSYLVANIA 
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New Officers Elected 
by Jefferson Electric 


At a recent meeting of the board of 
directors of the Jefferson Electric Co., 
Bellwood, Ill., new officers were elected. 
John A. Bennan, formerly president, 
became chairman of the board; J. C. 
Daley, formerly vice-president and 
treasurer, was made president and 
treasurer and A. E. Tregenza, formerly 
vice-president and general sales man- 


Tregenza 


4 
J. M. 
Bennan 


ager, was named executive vice-presi- 
dent. James M. Bennan was made 
vice-president and general sales man- 
ager, A. A. Flick, Jr., vice-president 
in charge of manufacturing and R. A. 
Hoagland vice-president in charge of 
i war contracts. 

3 Along with these changes in officers. 
four executive engineers have been ap- 
pointed. E. G. Goddard was placed in 
charge of commercial products, R. J. 
Horstmann in charge of radio and 
electronic products, L. Mauerer in 


=J charge of design and development and 
E. W. Rickmeyer in charge of mechani- 
cal products. E. J. Banigan was named 
director of purchases and H. F. Tobler 
personnel director. 
Jefferson Electric Co. was founded 
in 1915 by John A. Bennan and J. C. 
194 
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Daley and was located originally in 
Chicago. In 1932 the company moved 
into its newly constructed plant in 
3ellwood. 


Long to Take Office as 
U.G.I. Head in Fall 


Walter E. Long, who was elected 
president of the United Gas Improve- 
ment Co. at the recent meeting of the 
board of directors (ELectricaL Wor.p, 
June 19, page 20), will take office as 
chief executive on September 1. 

Mr. Long has been associated with 
the utility industry since 1904, when he 
entered the employ of the Philadelphia 
Electric Co. He was advanced to the 
position of controller and later was 
elected a vice-president of that com- 
pany. In 1928, when U.G.I. acquired 
control of Philadelphia Electric, Mr. 


Long became a_ vice-president of 
U.G.L., the office he has held since that 
time. He is also a director and officer 
of U.G.I. subsidiary companies. 

For many years Mr. Long was active 
in the Pennsylvania branch of the old 
National Electric Light Association and 
he is a past-president of the Pennsy]- 
vania Electric Association. 


> H. S. Osporne. formerly assistant 
chief engineer, operations and engineer- 
ing department, American Telephone 
& Telegraph Co., New York, N. Y., has 
been appointed chief engineer of that 
department. Mr. Osborne is currently 
serving as president of the American 
Institute of Electrical Engineers. 


10, 194323 


Chicago Utility Combines 
Lighting, Power Sales 


George H. Jones, veteran manager of 
power sales for Commonwealth Edison 
Co., Chicago, retired on June 30 after 
nearly 46 years of active service in the 
utility industry. Mr. Jones was honored 
by his associates at a farewell luncheon 
in the University Club. 


The Commonwealth Edison power 


sales department, formerly headed by 





G. H. Jones 


Mr. Jones, will be consolidated with 
the lighting sales department. Ralph 
G. Raymond, now manager of lighting 
sales, will head the combined organi- 
zation, to be known as the electricity 
sales department, the company has an- 
nounced. F. W. Boldénweck, at present 
assistant manager of power sales, will 
become assistant manager of the new 
department. 

Five divisions, commercial sales, in- 
dustrial sales, sales promotion, home 
service and general office, are included 
in the combined department as now 
organized. The commercial sales divi- 





R. G. Raymond 
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Figure 1. Here, the vibrating reed shows 
a frequency of 60 cycles per second. It is 
easy to read because the white enam- 
elled flag on the 60 cy. reed is vibrating 
through three times its normal length — 
against a black background. 


Figure 2. This same meter now shows a 
frequency of 60.5 cycles. The 60.5 cy. 
reed shows maximum vibration, brack- 
eted by the 60 cy. and 61 cy. reeds 
vibrating equally but to a lesser extent, 
directing the eye to the 60.5 cy. reed. 


Figure 3. Now, both 60.5 cy. and 61 cy. 
reeds are vibrating equally, each but 
slightly less than maximum. True fre- 
quency is correctly read as 60.75 cycles 
per second. These examples show how 
half-cycle increments give easy, accu- 
rate readings. 


Besides being easy to read—accurately— 
J-B-T Vibrating Reed Frequency Meters 
are simple in design, with fewer parts, 
permanently accurate, requiring no ad- 
justment while in service even under 
adverse vibration conditions. They are 
low in power consumption and are not 
affected by wave form, normal tempera- 
ture change, or external magnetic fields. 

J-B-T Vibrating Reed Frequency 
Meters are available in full range of fre- 
quencies, voltages, reed groupings and 
case sizes. For prompt delivery — for 
meters to meet the new A.S.A. specifica- 
tions — for the RIGHT meter to fit your 
specifications and needs—consult J-B-T. 


Illustrated Bulletin 
VF-43 is now ready. 
Write for your copy 
now. 











Figure 3 


(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


o1nt 441-F Chapel Street, New Haven 8, Conn. 
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_ of Applied Science in 1905 and became 
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sion, under the supervision of Pay] 
Kauffman, will handle service to retaj 
commercial and industrial custome, 
having connected loads of not mo, 
than 25 kw. The industrial sales diy; 
sion will handle service for large ligh 
and power users. John Burkhardt ay 
Frank H. White will continue as dj 
trict sales supervisors in charge , 
work in this division. 

The sales promotion division yi 
supply staff engineering assistance {, 
the two sales divisions, such as techn; 
cal reports when necessary in connep 
tion with the isolated plant conversion 
wiring, air conditioning, commercia 
refrigeration and heating appliances 
It will prepare and present technica 
training programs. Representatives 
this division will also act as engineerin; 
counselors for customers. 

Activities of the home service diy 
sion will continue under the directio 
of supervisor Knight C. Porter. Fran 
M. Geddes, former power sales analyst 
will head the new general office divisio 
as chief clerk. 


Cleveland Utility Names 
North Sales Manage 


Cleveland Electric Illuminating Co. 
has announced the retirement of H. C. 
Gillie, vice-president in charge of sales, 
and the appointment of J. E. North as 
sales manager. 

Mr. Gillie’s retirement followed 36 
years’ service with the Cleveland utility. 














H. C. Gillie 


He was graduated from the Case School 


a sales engineer with the company two 
years later. During his long service 
with the company Mr. Gillie has con- 
tributed to the industrial development 
of the Greater Cleveland district and 
to the transition by industries in that 
district from use of individual power 


1943 
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OUR TRADE MARK 


What do you think of it? A simple and direct sym bol to know us by! Back of it stands over 13 years 
of experience in inventing, designing, manufacturing, and distributing electrical connectors for the 
Public Utility Industry. Ahead of it is a future as bright as we can build by the same Sheldon Service 
Organization that has won us the respect of Utility Engineers and Purchasing Agents in most of the 


leading Systems across the country. We want you to look upon this new trade mark as a promise for 
service. Service to us means that when you specify “Sheldon Service”, you will get the best electri- 


cal connectors it is possible to make, and you will get them on the day they were promised to be 
delivered. Our trade mark will henceforth be stamped on 


every piece of equipment we manufacture. 


We shall be happy to have a line from you on how you like it. 


Chile 


HERE'S THE SHELDON SERVICE CORPORATION'S POLICY— 


I. To make connectors whose performance ex- 
cels the actual requirements of the job—a factor 
of safety and dependability of important advan- 
tage to the user. 


2. To make no product which we cannot con- 
trol at every step of its manufacture. 


33. To establish prices on one basis and one basis 
alone—namely, cost plus a reasonable profit. 


4. To pass all possible savings on to jisers . . . to 
make price changes only when circumstances af- 
fecting manufacture warrant them, to quote only 


BELIEVABLE ROCK BOTTOM PRICES. 


How the Industry Has !-_ Originators of the “friction-free” and “snub-grip” prin- 


ciples in Splitbolts. 


Benefited From Sheldon 
Contributions 


2. Inventors of Nobolt high-pressure internal-expansion 
tubular bus connectors . . 
in tubular connectors in ten years. 


. the first major improvement 


3%. Designers of many power connectors which were actu- 
ally correctly engineered for the first time. 


4. Improvers of many Underground compression type 
connectors which have greatly reduced the costs for users. 


5. Made, “Service”, to really mean something to Elec- 
trical Connector users. 
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“SPECIFY SHELDON —Your Buy Word for Connectors 
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plants to use of power service supplie 
by the company. He is well kno 
among industrialists and in the ga] 
engineering field. Mr. Gillie is prepay 
ing to move to Los Angeles. 

Mr. North joined the company j, 
1919 after serving eight years as sale, 
manager of the Springfield (Ohio; 
Light, Heat & Power Co. He has beg 
in charge of the residential sales diy; 














OU where the fighting is thickest—where 
communication lines must be strung—in a 
hurry—he needs pliers and climbers, safety straps 
and belts, grips and wrenches to get his job done. 
Taking care of equipment is a contribution toward 
speeding the day of victory. 

To assist in making equipment last longer—give 
better service—we have prepared a booklet on the 
care of tools and suggestions for their safe use. 
It is filled with information on the kind of equip- 
ment that linemen and electricians use daily. A 
copy will be sent to anyone interested without 
charge. Mail the coupon below. 


ASK YOUR SUPPLIER 
Foreign Distributors: International Standard Electric Corporation, New York 

























































| J. E. North 
| sion since 1934. Mr. North received 
the James H. McGraw Medal and 
Purse for Co-operation for 1933. The 
| citation read in part: “. . . president 
| of the Electrical League of Cleveland, 
pioneer in the co-operative develop- 
This Booklet on ment of the local electrical market, for 
the care of Tools | fifteen years he has been the guiding 
will be sent . rs . , 
$e auyone genius of the oldest community asso- 
interested. | ciation of the electrical trade. 
Through the success of his progressive 
programs for co-ordinated sales pro- 
motion and the improvement of the 
economics and ethics of the electrical 
trade in Cleveland, he has become the 
outstanding figure in the field of local 
market development in the electrical 
industry... .” Mr. North has been 
president of the Electrical League of 
Cleveland for more than 20 years and 
is a past-president of the International 
Association of Electrical Leagues. 









& 
> Dr. C. Eart Wess, designer of 
at & Sons ao © 
bridges and western division enginee! 
Chicago, Ill, U.S.A. | of the American Bridge Co., Chicago, 
rr ee oe A VEN GE, eer meme = has been elected president of the West- 






ern Society of Engineers for the year 


Mathias Klein & Sons 1943-44. 

3200 Belmont Avenue, Chicago, Illinois iW. A. Voor, Jn. lermscly eennecied 

Gentlemen: _ with the Elliott Co., Jeannette, Pa., has 
Please send me a copy of the booklet “Long Life to Tools.” | been appointed manager of the marine 

| division of the steam turbine depatt- 
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BF FNAME ecw ere cccvccccereccssccevccessercssssreesesccsceucsoces ment, Allis-Chalmers Manufacturing 
f | Co., Milwaukee. Mr. Yost was manager 
MEDI S 656 OVE CELLO ESR OE Chae CAE hare et ea * j “s : saat 

| of the Elliott Co.’s turbine departmen 

BO ccaknn es vtovderenss ie cakhtinee MS hn.p ivavtente .seee« | When he severed his connection with 
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> MAKE OIL-TIGHT STOP JOINTS 
> SEAL SPLICES AGAINST MOISTURE 





70 


>MAKE OIL-TIGHT TERMINALS 


: oo The use of Harvel Oil Stop as a binder between room temperatures. It will adhere satisfactorily 
velandj/™ layers of insulating tape has solved, for many to rubber, oil-impregnated paper, fibre, Bake- 
ays utilities, the problem of making cable splices lite and copper. 
vuidine oil-tight and moisture-proof. This method Oil Stop is non-inflammable, will not melt 
, asso. effectively seals splices, stop joints and termi- or soften after setting, and is not affected by 
--@ nals—keeps oil in and water out—prevents insu- acid and alkali solutions. Its electrical proper- 
ae lation failure and loss of power. Cable splices ties of dielectric strength, dielectric constant 
f the and stop joints made with Harvel Oil Stop and power factor are extremely favorable. 
oa show no signs of failure after 6 years of service. Oil Stop, in addition to being oil-proof, mois- 
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Cable terminals treated with Oil Stop 9 years 
ago are still operating successfully. In many 
cases, use of Harvel Oil Stop eliminates the 
need for a barrier-type stop joint—in others, it 
saves the cost of a pothead. 


“CHECK THESE FEATURES 
AGAINST YOUR REQUIREMENTS 
Oil Stop is a phenol-formaldehyde resin which, 
applied as a liquid, polymerizes quickly into a 
firm, enduring, infusible insulation at ordinary 





VARNISH & 





INSULATOR CO. 


IRVINGTON, N. J., U.S.A. 
PLANTS AT: IRVINGTON, N. J. & HAMILTON, ONT.,CAN. 


ture and weather proof, is non-corrosive. It has 
found a wide variety of applications under- 
ground and in the electrical industry generally 
for cable splicing, making oil-tight terminals, 
and stop joints. 

Send for new Harvel Oil Stop Manual con- 
taining step-by-step application details, test 
data, and interesting users’ ‘“‘experience re- 
ports’. It is generously illustrated and full of 
practical suggestions on the many uses of Oil 
Stop. Write for your copy today. Dept. 46. 


TRADE ancy 5 pqy. 0% MARK 






























Representatives in 20 Principal Cities 
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that organization to join Allis. ‘hal. 
mers. He had been with the Elliot: Co, 
for 16 years, affiliating himself w th j, 
following graduation from North Cap. 
olina State College in 1927. In his ney 
position Mr. Yost will have charge of 
the greatly expanded production of 
marine propulsion and auxiliary gep. 
erating equipment which Allis-Chalmers 
is providing for many types of Navy 
ships and for the U. S. Maritime Com. 
mission’s Victory ship program. 







with 
GREENLEE 
BENDERS 


If you are doing bending work now with obsolete 
or makeshift equipment, you'll find Greenlee 
Hydraulic Benders are 3 times faster. One man 
can operate... smooth, accurate bends are made 
in a jiffy. There’s no wrestling of heavy conduit 
or equipment ...all Greenlee Benders are light, 
portable, and compactly built. Model No. 770, 
shown at left, has 25-ton capacity — bends 114” to 
3” pipe or conduit. A 40-ton unit handles 3” 
to 4%” material. Send for Catalog 33-E. 


>L. A. NettLeton, formerly assistant 
engineer, Consolidated Edison Co. of 
New York, Inc., has joined the Massa. 
chusetts Institute of Technology. 


> Dr. THomas E. Frencu of Ohio State 
University engineering department was 
recently awarded the Lamme medal for 
achievement in engineering education 
at the annual dinner of the Society for 








NO. 770 RIGID CONDUIT 
AND PIPE BENDER 








Necakenaatn meneame 


STEEL TUBE 
BENDER 


Whatever you have to bend — tubing, conduit, 
pipe, or bus bar — there's a Greenlee Bender 
.o do the job in a jiffy. Shown above is the 
No. 763 Greenlee steel tube bender for bending 
4" to %" steel, copper, brass and aluminum 
tubing. For full details, write for Booklet S-116, 


HIGH TENSION 
PORCELAIN 
INSULATORS 
for Every Need 
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KNOCKOUT-TOOLS 


Greenlee knock-out punches and cutters are 
fast operating, too... are old “‘stand-bys” for the 
electrician. They enlarge holes in conduit boxes 
and cabinets without drilling, reaming, and filing. 
They are made from high-grade steel, and are 
properly heat-treated to stand the strain and 


stress of hard usage. They are, today, saving 
hundreds of contractors vital hours on war jobs. 
Write for Catalog 33-E. 
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’ TOOL co. <= 


1807 Columbia Ave., Rockford, Illinois 
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the Promotion of Engineering Educa. 
tion at the Drake Hotel, Chicago. Dr. 
French was chosen for this award. the 
highest of the society’s gifts, because of 
his record as a teacher and as a writer 
of textbooks. The presentation was 
made by Dr. Henry T. Heald, retiring 
president of the society and president 
of the Illinois Institute of Technology. 


P Rosert S. Ciusrey is a new in- 
dustrial lighting engineer on the staf 
of the General Electric lamp depart. 
ment, Los Angeles. His experience in- 
cludes 17 years at the company’s head- 
quarters at Nela Park. He was recently 
dismissed from the Army Air Corps 


| because of the over 38 ruling. He 


served in the Air Service Command at 
San Antonio, Tex., and at Kelly Field 
as electrical specialist on _ aircraft 
equipment. 


>A. M. Wisex has been elected vice- 
president of Nash-Kelvinator Corp. 
Until recently Mr. Wibel was vice- 
president and a director of the Ford 
Motor Co. Joining the Ford organiza- 
tion 31 years ago, Mr. Wibel was pro- 
moted from engineering clerk to head 
of engineering purchasing, then in 1927 
to director of purchases, and to vice- 
president and director in 1941. Since 
1939 he has had the added responsibil- 
ity of all of the company’s government 
sales contracting, involving more than 
$4,000,000,000 worth of war work. 


> TuEopore D. Reimers, Jr., formerly 
a division engineer in the electrical 
engineering department of Consolidated 
Edison Co. of New York, has been ap- 
pointed electric superintendent at the 
Hudson Avenue station of the Brooklyn 
Edison Co. He succeeds R. S. Wu- 
L1aMS, who is on a wartime leave. Mr. 
Reimers was first employed by the 
Consolidated Edison System in 1923 as 
a clerk in transmission and distribution. 
While attending Cornell University, 
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standing power system is that they purify 
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ae a ; ae and dehydrate the oil most completely 
“S1dent Y 5 : # 
nology. at a single pass. This means that the 


daily output of thoroughly dehydrated 


ew in- 


io ' \ ae oil is much increased, while operating 
part. or 

ce in- costs are correspondingly lowered. 

| head- ; 5 . : 

— | ae »: x ; The De Laval Insulating Oil Purifier 
LOTPS * - 


operates efficiently with oil at relatively 
low, non-carbonizing temperatures and, 


He 
ind at 
Field ; - 
reraft ‘ . _ » except for removing cbOlloidal carbon 
| from circuit breaker oil, uses no filter 
vice- . . . 
Corp. | media . . . two more savings which 
wice- hi ? to its economy. 

Ford . add Y 


son Speedier, less costly oil purification, 


pro- 

“om E which is also more positive, leads to im- 
vice- A" re proved dielectric value of oil in all units, 
oy c se “ee aS ————S'_— contributing directly to dependable sub- 
nent — station performance. 
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Write today for full details. 
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ee THE DE LAVAL SEPARATOR COMPANY 
ap- 165 Broadway, New York ‘ 427 Randolph St., Chicago 
the De Laval Pacific Co., 61 Beale St., San Francisco 

lyn The De Laval Company, Limited 

yIL- Montreal «* Peterborough * Winnipeg «* Vancouver 
Mr. 
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m INSULATING OIL PURIFIERS 
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‘To get the 


RIGHT lug 
at every point — 


— select your terminals 
from the COMPLETE line”’ 


Look in the Penn-Union Catalog 
—all of the good types: Solderless 
lugs to grip the conductor by Bolt, 
Screw, Post-and-Nut, or Multi- 
Slit Tapered Sleeve . . . Soldering 
lugs, Cast and Stamped, in wide 
variety ... Here are just a few: 








You will also find the most com- 
plete line of Cable Taps, Tee 
Connectors .. . Straight, Parallel, 
Elbow and Cross Connectors .. 
Bus Supports, Clamps, Spacers 
. . « Grounding Clamps, Service 
Connectors. 

Penn-Union fittings are pre- 
ferred because every one is me- 
chanically and electrically de- 
pendable. They are the first choice 
of leading utilities, industrials, 
electrical manufacturers, contrac- 
tors. Write for the Penn-Union 
Catalog. 

PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 





Conductor Fittings 
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from whicu he was graduated with a 
degree in electrical engineering in 
1927, he continued to spend his sum- 
mer vacations working for the company 
in various capacities in the testing and 
engineering fields. 


> Rosert C. Hitt and J. G. Barresas 
have been appointed assistants of Pres- 
ident Tom P. Walker of the Council of 
Electric Operating Companies in a 
move to replace the late William L. 
Hoos and to carry out normal expansion 
of the council’s Washington staff. Mr. 
Hill joined the Council after operating 
his own business in New York City. 
Previously he had been an independent 
sales counsel in New York and affili- 
ated with the Westinghouse Electric & 
Manufacturing Co., Philadelphia Elec- 
tric Co., Cleveland Electric Illuminating 
Co. and the United Gas & Electric Corp. 
He is a native of Bethlehem, Pa. Mr. 
Bariesas was director of advertising and 
publicity for the Virginia Public Serv- 
ice Co. in Alexandria before joining the 
Council. He is a native of Philadelphia 
and a graduate of the University of 
Virginia. 


> Gerorce E. Mier, who has been 
connected with the Cleveland Electric 
Illuminating Co. since 1910, has retired. 
In 1907 Mr. Miller became district 
manager of the Westinghouse Electric 
& Manufacturing Co. in Cleveland, hav- 
ing been previously associated with 
Westinghouse in the East. During his 
33 years with the Cleveland utility he 
held various executive positions, includ- 
ing that of sales manager. He handled 
many special assignments, including 
work on the War Industries Board 
during World War I. In 1909, with 
other members of the local electrical 
fraternity, he organized the Electrical 
League and was elected president. 
Since that time he has taken a prom- 
inent part in league activities and at 
the present time is serving on the board 
of directors, as he has for many years. 


> C. H. SANDERSON, system planning 
engineer, Consolidated Edison Co. of 
New York, has retired. Mr. Sanderson 
commenced his engineering career in 
1901 with a year of shop work at the 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., after which 
he was transferred to the drafting de- 
partment. In 1906 he did switchboard 
and power-station design and in 1919 
was given supervision of this work for 
the eastern United States and all for- 
eign trade. As general engineer from 
1911 to 1913 he assumed the duties of 
commercial engineer salesman. He 
worked as electrical engineer for the 
Havana (Cuba) Electric Railway, 
Light & Power Co. from 1913 to 1917. 
His association with the New York 
| Edison Co. dates from 1921, when he 
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Men are scarce... 
war demands max- 
imum production 
from each ‘ 
Paragon Automatic 
Electric Timers 
greatly increase 
production per man. 
They are doing it in 
thousands of appli- 
cations, such as: 
watchman signals, power dis. 
connect, conveyor operation, 
pump operation, light exposure, 
liquid agitation, enamel baking, 
heat treating, rubber curing, 
plastic molding, etc. 

Let us help apply automatic 
time controls to one or more of 
your operations. Just give us the 
details and one of our Timer 
Engineers will make recommen- 
dations without obligation. 


WRITE FOR THIS BOOK 
. . . Describing industrial timers, 
time-switches and other time con- 


trols. Contains 
illustrations, con- 





struction and in- —r 
stallation data, list | cgurnots 
prices and refer- | ee 3 


ence information. 


PARAGON ELECTRIC CO. 
407 South Dearborn Street 
CHICAGO, ILLINOIS 


Paragon er 


SINCE 1905 


BUILDERS OF ELECTRICAL EQUIPMENT 
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The a of Good Commutation 


and Electrical Machine Performance 


@ Serious shutdowns and consequent delays in the production and 
delivery of urgently needed materials can be avoided by observing 
these simple precautions in the maintenance of motors, generators and 
converters. Under present conditions, dependable and uninterrupted 
performance of electrical power equipment is of utmost importance. 
Keep your machines in readiness to deliver full output at all times. 
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Keep Commutators and 






z Rings Clean Keep Undercut Commutators 
f ee Free from Side Mica 
; Cleanliness is of paramount importance Cc 





in the continuous operation of brush- Thin edges of mica along the sides of 


slots of undereut commutators are a 











> using equipment,.Time spent on keep- ; 
g frequent source of trouble. Special care 
f ing commutators, rings, brush holders 4 wa 
EE Se x ae should be takem to amspect cach slot 
> and rigging free fro st t, oil an by & : ; 
BENE ee 7 wis ; carefully and to remove all side mica 
} film pays dividends: Use a suitable when undercutting commutators. Bad Bitamee 
oe , a a Keep Brush Pressure ~ 
canvas wiper frequently on com- sparking and sériows@ommutator burn- . 
. ; ; ; Uniform and Correct 
mutators and rings. Keep them clean ing can be avoided by observing this 
: and keep them running. precaution. The spring pressure applied to brushes 


has a marked influence on brush per- 
formance. Equal distribution of current 
among all brushé@ réquires that the 
pressure on all brushes be kept as 
nearly equal as possible. Check brush 





MODERN PYRAMIDS will tell you more 


This series of bulletins contains practical informa- 
tion on Commutation, Brush Operation and 
Machine Maintenance to help conserve present 
equipment and to keep it in continuous and efficient 
operation. If you are not receiving these bulletins 
write us direct or contact your National Carbon 
representative. 








pressure frequently and adjust it to 







compensate for brash wear. Use pres- 






sures recommended for the grade of 






brush and class of service in which it 







is used. 







our engineering staff are available for the proper selection and application 


The services o 
f Carbon Brushes on all types of equipment and for every class of service. 


of “National” 


ee ee 


Unit of Union Carbide and Carbon Corporation 


UCC 
Carbon Products Division, Cleveland, Ohio «© e GENERAL OFFICES: 30 East 42nd Street, New York, N. Y. 
Branch Sales Offices: NEW YORK e PITTSBURGH e« CHICAGO e ST.LOUIS e SAN FRANCISCO 
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TESTING 
Seti a ee 


_ ae 





Portable 
Phantom Loads for 
Testing Watthour Meters 








Type 50 amp. 
FLD capacity 
Cat. No 120-240 v. 
15301 


EQUIPPED WITH 
FULL LOAD—LIGHT LOAD 


SWITCH 

Current Steps: FL—5S, 10, 15, 25, 50 
LL—'%, 1, 1%, 2%, 5, 
amp. 


When the rotary switch is set up for 
the FL value desired, the 10% LL 
setting is made automatically. The 
FL-LL switch makes shifting from LL to 
FL and vice versa an easy matter. 


Test Blocks 


for simplifying the installation and 
testing of watthour meters and relays. 
Now, more than ever, test blocks for 


meter and relay installations ARE 
NEEDED to protect personnel and 
property. 





Type SJ 
Many are Standardizing On STATES 
Test Locks because— 


1. No live parts extend beyond base 
—an important safety feature. 
2. Large selection of pole arrange- 
ments available. 

3. Maximum pressure of jaw con- 
tacts and many other distinctive 
features. 


---- Tear off and Mail Today - - - - 


To THE STATES COMPANY 
Hartford, Conn. 

Pie nd full information on 

Loads and Test 


ase se 
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the 


| several of its committees. 


took the position of assistant electrical 
engineer and assistant system engineer. 
In 1937 he was made system planning 


engineer. Mr. Sanderson has written 
and edited books and is editor in chief 
of “American Standard Definitions of 
Electrical Terms.” He is a fellow of 
the American Institute of Electrical 
Engineers. 


> Ropert M. Keeney. for the past 16 
months connected with the WPB at 
Washington, D. C., first as chief of the 
nickel section in the steel division and 
lately deputy director of the general in- 
dustrial equipment section, has returned 
to the Connecticut Light & Power Co.., 
at Waterbury, where he will be occu- 
pied’ for the present with research on 
new business problems such as post-war 


planning. cost investigations in rela- | | 
Before | 
| going to Washington Mr. Keeney was 
| active in the company’s industrial engi- 


tions to loads. and rate studies. 


neering work, specializing in heating 
and power problems. 


OBITUARY 


> Mayor W. Dovuctas Brown, vice- 
president of the Canadian Niagara 
Power Co., died at Niagara Falls, Ont., 
on June 29, at the age of 55. Major 
Brown also was the company’s manager 
of operations at Fort Erie, Ont. 


> Hattmer C. Peterson, 51, former 
district superintendent of meters for the 





Rash 


Indiana & Michigan Electric Co., died | 


at South Bend, Ind., on May 17. 


>» Henry P. Donce, retired electrical 
engineer, who was president of the 
H. P. Dodge Engineering Co., died on 
June 17 in Toledo, Ohio, after a short 
illness. Mr. Dodge was a member of 
the American Institute of Electrical En- 
gineers. 


| Kart Kine, general superintendent 
_ of the Wickwire Spencer Steel Co. plant 


at Palmer, Mass., died on June 26 at 
his home in that city, at the age of 63. 
Mr. King was graduated in 1904 from 
Massachusetts Institute of Tech- 
nology, where he subsequently taught 
for several years. He became assistant 
superintendent of the Worcester plant 
of the American Steel & Wire Co. in 
1906 and three years later organized a 
mill for that organization in New 
Haven. He was instrumental in organ- 
izing Wentworth Institute in 1911 and 
taught there for several years. Mr. 


| King was a member of the American 


Petroleum Institute and had served on 
He also was 
a member of the technical committee 
of the Wire Rope Association, a direc- 
tor of the Iron and Steel Institute of 
London and a member of the American 


| Society of Metals and of the American 
| Society of Mechanical Engineers. 
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Photograph illus- 
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6 points, \%” x 4” in size grip 
the pole securely but leave no | 
deep hole to encourage rot and | | 
decay. Points renewable when 
worn. Furnished in small, medi- } eff 
\ umandlargesizesforhanding | or 
poles up to 22” in diameter. / 


Prices and complete 
description on 
3 request. F 
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JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 
20 North Wacker Drive * Chicago, Illinois 


Branches and Warehouses with Complete Stocks in 
Principal Cities of the United States 
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In World War I, Wakefield made 
riding lights, bulkhead lights and 
“blinker guns” for the Navy. Today 


we’re in war service again. 





First in Peace... First in War... Wakefield 


E’RE mighty proud to be the first in 

our field to fly the Army and Navy 
E”. This tops a series of Wakefield ‘“‘firsts”’ 
which have brought the benefits of improved 
lighting to millions through our 37 years of 
peace and war service. 


ere especially proud of this honor: 


Because we kriow that our equipment has 
helped save fighting ships and the lives of 
your sons at sea; because we’re helping others 
0 do their best in the battle of production. 


Because to us it stands for the untiring 
efforts of all our workers . . . for their readiness 


to work long hours at any time, if necessary 
to get the job out... . for their willingness to 
switch to new duties, even at a temporary 
personal loss . . . for their loyalty which has 
put aside grievances, never letting them delay 
war production. 


Because it stands for ingenuity in making 
available equipment perform new work to 
speed delivery . . . in developing new equip- 
ment to fit wartime needs and conditions. 


Because, more than ever, it makes us con- 
scious of our part in the war effort, and eager 
to do all that we can on Today’s Biggest Job. 


THE F. W. WAKEFIELD BRASS CO. 


VERMILION, OHIO 


Fluorescent and Incandescent Lighting Equipment for War Production, Damage Con- 

* trol Lights, Binocular Blinker Lights, Mine Buoy Lights, Army Marker Lights, Floating oe 
Lanterns, Cabin Lights for Liberty Ships and troop transports, Airplane Motor Parts, 
Navy Blackout Shields, Blackout Trouble Lights, Lighting Specialties for Military Use. 
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New Era Predicted 
in Plastics Uses 


Wartime research developments in 
laminated plastics being applied to vital 
military uses will open a new era of 
peacetime consumer applications, three 
representatives of the Formica Insula- 
tion Co., disclosed at the recent annual 
meeting of the Ohio Mechanics In- 
stitute. 

Presentation of the informative re- 
view of laminated plastics, their de- 
velopment, present wartime applications 
and post-war possibilities was in the 
nature of a tri-partite program con- 
ducted by J. D. Cochrane, Jr., and 
John C. Pitzer, chemical engineers, and 
George F. Schatz, engineer in charge 
of architectural materials for the 
Formica company. Morrison R. Waite, 
president of the Institute, was chair- 
man of the meeting. The program was 
arranged by D. J. O’Conor, Formica 
president and board member of O. M. I. 

Expressing belief in the post-war ap- 
plications of plastic materials in the 





ANUFACTURING-MARKETS 


fields of industrial, architectural and 
commercial design, Mr. Schatz said 
“the new uses will provide a new era. 
Designers of automobiles, buses, trains 
and ships will demand lightweight ma- 
terials which will withstand hard usage 
and at the same time be of a definite 
decorative value. Architects and de- 
signers will demand impervious ma- 
terials in varied colors and designs. 
There is a definite trend toward the 
pre-fabrication and semi-fabrication of 
dwellings and other types of buildings.” 
In discussing Formica’s place in this 
program, Mr. Schatz stated that “at 
the present time we have many ma- 
terials in the process of development 
which we expect to complete within a 
very short time... .” 


Refund Agreement Made 


Blaw-Knox Co. has announced con- 
clusion of an agreement with the Navy 
Price Adjustment Board calling for 
the refunding of $4,500,000 to the 





“NO REJECTIONS”’—President A. F. Waketield of the F. W. Wakefield Brass Co. thanks 
Capt. Ross P. Schlabach, inspector of naval materials, Cleveland district, for his compli- 
ment to employees and the management of the company on their record of “no rejec- 
tions and less than 1 percent unexplained absenteeism” in the production of naval 


materials. 


In foreground, left to right, at the presentation of the Army-Navy “E”: Fred 


Friday, president, IBEW local; Mrs. F. W. Wakefield, Sr.; Capt. Schlabach; Ward Har- 
rison, dizector of engineering, G.E. lamp department, and Lieut.-Col. Earl F. Baskey 
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government in 1943 in settlement 9 
renegotiation of its war contracts for 
all periods to December 31, 1942. Afte 
giving effect to renegotiation, the com. 
pany stated its net working capital js 
$8,637,769. 


Manufacturers Issue 
Earnings Reports 


Line Material Co. for the March 
quarter reports net income, after $123. 
400 income taxes, of $176,016, equal to 
41 cents each on 427,232 shares, against 
$101,964, or 24 cents a share, after 
$147,637 taxes for last year’s period, 
Net sales totaled $2,708,379, against 
$2,489,042. 

Among the other companies report- 
ing earnings were the following: 

Weston EvectricaL INSTRUMENT — Ip. 
cluding subsidiary for first quarter, net 
profit $194,414, or $1.21 a share, after 
charges and a provision of $2,499,700 for 
contingencies, including an estimated ad- 
justment in prices on war contracts and 
estimated Federal income and_ excess 
profits taxes, after a deduction for the 
post-war refund of 10 percent for excess 
profits taxes based on the Revenue Act of 
1942. After a reserve of $67,300 for post- 
war adjustments, the balance transferred 
to earned surplus was $127,114, or 79 cents 
a share. For the first quarter of last year, 
net income amounted to $118,140, or 73 
cents a share. 

AMERICAN INSULATOR — March quarter, 
net income after $6,340 reserve for con- 
tingencies and post-war adjustments and 
$109,200 for all taxes was $29,643, com- 
pared with net income of $15,346 for the 
similar period last year. Gross sales totaled 
$646,911, compared with $371,432. 

AMERICAN TRANSFORMER—For year 1942, 
net income, after $467,300 Federal income 
and excess profits taxes, $161,231, equal to 
$2.93 a share, against 1941 net of $178,736, 
or $3.25 a share after $324,941 tax deduc- 
tions. 

Cottyer Insutateo Wire—For year 
1942, net income, after $384,585 Federal 
income tax and $4,606,532 excess profits 
tax, $1,616,997, comparing with net in- 
come of $252,832 after $350,320 taxes the 
year before. Net sales totaled $18,994,856, 
compared with $10,497,917. 


G.E. Supercharger Output 
Soars in Current Year 


Six months from the time steel was 
delivered for General Electric’s mam- 
moth new supercharger plant in Fort 
Wayne, Ind., shipment was made of 
the first carload of completed units for 
the U. S. Army. This was 60 days 
ahead of schedule and but 15 days after 
the first supercharger was produced, 
according to information released re- 
cently by the General Electric Co. 

The building, largest of all General 
Electric factories and with its equip- 
ment representing a Defense Plant 
Corporation investment of approxi- 
1943 


July 190, 









Behind the Production Lines... 


ee 





TEAL TE ETS ES ES SEO DA ATER SE PUTER A SPE SO RRO A 






OF BLAW-KNOX CO. 


2013 Farmers Bank Bidg,. Pittsburgh, Pa. 


NEW YORK - CHICAGO + PHILADELPHIA 
WASHINGTON + BSIRMINGTON 


Rhee Oe 






TEC OOMLLUCWINSINMCLTN | 


* * x FOR VICTORY BUY U. S. WAR BONDS AND STAMPS * k* *® 





eo PeRTONRN EN 





136 (160) 





You're asking about our Electrically Operated Switches? . . . what types 
we make? . . . for what service? .. . who uses them? 


We make a complete line of magnetically held and mechanically held 
switches for heavy duty .. . “as, a example,” the 3-pole, 800 ampere 
Remote Control Switch illustrated. Our standard Transfer Switches and 
Remote Control Switches have capacities up to 1000 amperes, 750 volts 
AC or DC, inductive or non-inductive loads. We make Contactors, 
Relays, and Control Panels; also Solenoids. Circular 560 will give you a 
brief description of our line of switches. Catalog 56! will give you 
complete technical data. 

Our experience? Well, we have designed and manufactured Electrically 
Operated Switches since 1888. Our products are widely used in utility, 
industrial and marine applications. We can make reasonably prompt 
deliveries on proper priority rating. 

We also invite your attention to the many types of ASCO Solenoid Valves 
for controlling such operations as: steam, fuel oil and water lines; lubrica- 
tion and refrigeration systems; turbine emergency shutdowns. We have 
packless and packed types; explosion-proof types; also strainers and filters 
for protecting these valves. 


Aulomatic. Switch Co. 


41-C East 11th Street, New York, 3, N. Y. 


TELL US WHAT YOU WISH TO ACCOMPLISH 
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mately $25,000,000, covers a plot of 
more than 788,000 sq.ft. The firs: ste¢| 
was delivered on March 9, 1942. anj 
on June 13, or three months later; the 
first equipment was started. By the 
first of the year the output was at the 
rate of $1,000,000 a month and today 
has jumped to $3,000,000, accordin, 
to Lisle Hodell, superintendent of t) 
plant. 


Westinghouse Sublets 
$173,000,000 Order 


Since inaugurating its spread-the 
work policy early in 1941, the West: 
inghouse Electric & Manufacturing Co; 
has awarded approximately $173,000, 


has disclosed. The subcontracts con. 
cerned represented an estimated 52, 
000,000 man-hours of work, or th 
equivalent of keeping more than 26. 
000 men busy for a year on the hasis 
of a normai working day, A. W. Robert. 
son, chairman of Westinghouse, pointed 
out. 

For 1942 alone the company’s sub- 
contracting program involved more 
than $100,000,000 and during the first 
five months of 1943 a total of $45. 
000,000 in subcontracts was awarded, 
Mr. Robertson said. 

One-third of the 1,367 firms which 
received Westinghouse subcontracts so 
far in 1943 appeared on the list for 
the first time, acording to the an- 
nouncement. 


More Plants Receive 
Army-Navy “E” Award 


The Navy Board for Production 
Awards has granted to the De Laval 
Steam Turbine Co., Trenton, N. J., a 
second renewal of the right to fly the 
Navy “E” Flag with two white stars. 

Army-Navy award for continued ex- 
cellence of production—a white star 
added to the “E” flag—has been 
presented to the Emporium plants of 
Sylvania Electric Products Inc., and 
Philco Corp., Simplex Radio Division, 
has just been awarded a white star. 

Bell Telephone Laboratories have 
been awarded the “E” for the second 
time. 

Other plants recently awarded an 
“E” include: General Electric Co., 
plastics department, plant No. 1 of 
Pittsfield, Mass.; Westinghouse Elec- 
tric & Manufacturing Co., meter divi- 
sion, Newark, N. J.; Blaw-Knox Co., 
Blaw-Knox division. Blawnox, Pa., and 
National Battery Co., Gould commer- 
cial division, Depew, N. Y. 
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Field Reports on Business 


Electrical industry reports high backlog of business for motors and generators, 
though orders are beginning to decline sharply. Steel output was off sharply 
last week, due to coal strike. Retail trade continued active, department store 
gains ranging up to 25 percent over last year. 


NEW YORE 


A record for electricity generated by the 
onsolidated Edison Co, of New York sys- 
em was established June 29, when a total 
{ 31,220,070 kw.-hr. was generated. Pre- 
ious high, according to company officials, 
as 29,779,500 kw.-hr. on June 25. 

Retail sales, which have been holding 
yp at levels well in advance of the same 
heriod a year ago, should slacken off soon 
Hye to shortages of-available merchandise. 
Department store sales nationally were up 
19 percent for the week ended June 26, 
cording to the Federal Reserve Board, 
compared to 28 percent the week pre- 
jously. For the four week period ended 
June 26 the rise was 19 percent. This 
checks wifh a New York Times survey 
howing sales averaging 20 percent higher 
in June than in June, 1942. With no 
diminution of public purchasing power or 
demand, and with inventories at the last 
report off some 26 percent from the same 
yriod in ’42, an inevitable contraction in 
ales should not be long in forthcoming. 
Civil engineering construction totaled 
$60,148,000 for the week, 12 percent higher 
than in the previous week, but 72 percent 
low the volume for the corresponding 
week in 1942, according to Engineering 
News-Record. June construction totaled 
$74,493,000, an increase of 0.3 percent 
wer May, but also 72 percent below the 
$968,938,000 reported for June, 1942. 


NEW ENGLAND 


New England engineering consultants 
are turnind toward post-war changes in in- 
dustry and are in the early stages of 
reviewing modernization opportunities and 
the transposition of production from war- 
time to civilian requirements. 

War contracts in this area have nearly 
reached the $10,000,000,000 mark. The 
“cutback” program of the government 
vems likely to affect this territory less 
than some other regions because, accord- 
ing to W. H. Wheeler, director of the 
WPB in New England, production em- 
phasis will be shifted to other types of war 
material and equipment, notably .hips and 
aircraft accessories. 

North Attleboro, Mass., contemplates a 
fature purchase of feeder regulators as an 
‘onomy measure to replace units now 
belonging to a neighbor utility. Central 
Maine Power reports a slight increase in 
residential revenue for the first five months 
of 1943, more than offsetting a reduction 
in income from commercial lighting cus- 
‘mers in this period. Electric appliance 
ules are “rocking along” toward the edge 
the available stocks in New England 
wilities, and vigorous efforts are being 
made to encourage the more careful use 
and maintenance of existing equipment. 

Several utility steam plants are seriously 
onsidering early conversion from oil burn- 
ing to stoker or pulverized coal firing, 
upplementing work in this area completed 
® nearly finished in a number of the 
ager generating stations. It is expected 
tat some hydro-electric plant construction 
vill follow the termination of the war, 
vith further improvements in interconnec- 
ton facilities. About $8,000,000 in hospital 
‘onstruction has been authorized by the 
kderal government for New England this 
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year, and a proportionate quantity of wir- 
ing, power and lighting material and 
equipment will be required in these in- 
stallations. 


PACIFIC COAST 


At midyear most electrical manufac- 
turers and wholesalers on the Coast report 
that, contrary to many budgets, their vol- 
ume of business has equaled or even ex- 
ceeded that of the corresponding period 
of 1942. When one construction factor, 
such as service bases, fields, and camps, 
tapers down to maintenance or an occa- 
sional “enlargement of facilities,’ another 
takes its place. 

Housing construction, considered to be 
nearing an end about September so far as 
large jobs were concerned, has been re- 
awakened by a new Washington program 
intended to provide 330,000 new units by 
July 1, 1944, of which 90,000 each will be 
publicly or privately owned, and the re- 
mainder conversions. It is estimated that 
25 percent of these would be assigned to 
California, Nevada, and Arizona. 

Fractional horsepower motors are in 
heavy demand. There were recently re- 
quested five thousand 1/4 hp. blower motors 


on a 60-day delivery basis for dormitory | 


and barrack service; and an order covered 
1,000 G.E. pumping motors, costing 
$25,000. Cable orders include $20,000 
requisitions for drydocks in California and 
Hawaiian Islands; and a $700,000 ship 
cable order for a fleet of cargo carriers. 
Two 47-ton diesel-electric locomotives, 
value $90,000, were recently shipped over- 
seas. 

Fifty-seven miles of rural electrification 
have been re-docketed in Idaho for early 
construction, principally near Graigmont. 


CHICAGO 


Recent developments in the Seventh 
Federal Reserve District, with Chicago as 
its center, lend credence to predictions that 
over-all industry production is nearing an 
all-time record peak, according to the Fed- 
eral Reserve Bank there. Additional out- 
put, forthcoming, must come principally 
from more expeditious use of available 
manpower and materials rather than pos- 
sible limited expansion of already over- 
extended supplies. 

On the manpower front the “quit” rate 
in manufacturing, excluding selective serv- 
ice withdrawals, in March was 5.36 per- 
cent per 100 employees, as compared with 
3.02 for March, 1942, according to the 
Bureau of Labor statistics. Layoffs and 
discharges declined from 1.52 to 1.09 per- 
sons per 100 in the same period. A flurry 
of threatened and actual work stoppages. 
including the coal controversy has affected 
a number of industrial plants. Interrup- 
tions for short periods have occurred in 
such leading centers as Chicago, Detroit 
and Indianapolis. 

Very few of the recent war contracts 
have been for electrical equipment. Some 
electrical equipment is being moved, how- 
ever, between private utilities under the 
€ontrolled Materials Plan of WPB. 

Department store sales in the Chicago 
area were up 13 percent for the week of 
June 26 over a year ago and an equal 
amount for the four weeks ended June 26 
over the same period last year. 
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Tap new steel 


conductor exten- 


sions “hot” with 


TIPS G-P clamps 


Tips G.P. (General Purpose) hot tap clamps 
are just the thing for use on line extensions 
authorized by W.P.B.'s Supplementary Uftili- 
ties Order U-l-c. These#zinc coated bronze 
clamps have been used for years to form a 
contact between dissimilar metals and have 
proven completely satisfactory in service on 
aluminum to copper, copper to steel or alumi- 
num to steel connections. Tips G.P. clamps 
are of the same design as other types of Tips 
tap clamps having three point contact with 
the conductor tightened by means of the eye 
screw. A pressure screw makes a tight \de- 
pendable contact for the jumper wire. They 
may be applied hot with Grip-All or other 
clamp sticks. Use them on all types of con- 
nections and avoid present or future service 
interruptions. 
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FOR = 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed. that they expend easily into 
undisturbed earth, end extra holding 
cower is achieved. Made of tough. 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 
FAIRFIELD, IOWA 





TEST INSULATION..... 


the modern, easy way with a 


MODEL B-5 


MR tai 


No more tiresome cranking of o hand- 
dr'ven generctor (oli aesl ao ae 1 LLL ae 
v brater type 


Pati] ae oe ed 


500 VOLTS DC 


ria i aa) ee oe 


nsulation testers ope ute 


ee el Be Toba To) 
ble. antirety self-contained, a rec‘--eading 


a for bulletin No. 439 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y 
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New REA Allotments 
Total $753,000 


Allocations totalling $753,000 to 18 
REA cooperatives in 13 states were an- 
nounced recently by the Department of 
Agriculture. Funds borrowed under 
these allocations will be used to acquire 


existing properties which will facilitate | 


the electrification of additional farms 
in the post-war period, and to finance 
facilities already completed in accord- 


ance with War Production Board regu- | 


lations, including extensions 


under | 


WPB’s recent order U-l-c, permitting | 


connection to nearby rural power lines 
of. farms producing livestock, dairy and 
poultry products. 

Rural Electrification Administrator 
Harry Slattery, in announcing the allot- 
ments. said that no new construction 
would be undertaken except in accord- 
ance with authorization or regulation 
of the War Production Board. 


Total allotments to date are $466.- | 
945.465, of which $8,224,550 represents | 


operations during the current fiscal 


year. 
Included are the following: 


Arizona—-Sulphur Springs Valley Elec- 
tric Cooperative, Inc., Willcox, $345,000. 

Kentucky—Clark Rural Electric Co- 
operative Corporation, Winchester, $10,000. 

Minnesota—Minnesota Valley Electric 
Cooperative, Jordan, $61.000; 
$25.000; Todd-Wadena 


ciation, Mankato, 


Blue 


Earth-Nicollet Cooperative Electric Asso- | 


Power & Light Association, Wadena, $20,- 
| O00. | 


Missourt—Lewis County Electric 


Co- | 


operative Association, Monticello, $25,000; | 
Ralls County Electric Cooperative Associa- | 


tion, New London, $15,000. 

NortTH CAROLINA 
County Electric Membership Corporation, 
Tarboro, $15,000; Randolph Electric Mem- 
bership Corporation, Asheboro, $10.000; 
Piedmont Electric Membership Corpora- 


| tion, Hillsboro, $10,000. 


Oxtanoma—Central Rural Electric Co- 
operative, Stillwater, $75,000; Alfalfa Elec- 
tric Cooperative, Inc., Cherokee, $33.000; 
Verdigris Valley Electric Cooperative, Col- 


| linsville, $20,000, 


Orecon-——-Wasco Electric 
Inc., The Dalles, $8,000. 
PENNSYLVANIA——Central 


Cooperative, 


Electric Coop- 


| erative, Inc.. Parkers Landing. $20.000. 


Vircinta—-Shenandoah Valley Electric 
Cooperative, Dayton, $28,000: Northern 
Neck Electric Cooperative, Warsaw, $25,- 
O00. 

WASHINGTON Electric 


Chelan County 


| Cooperative, Inc., Leavenworth, $8,000. 


' Record Tonnage Quarter 


Co. 
trebled its output of fabricated copper 
and copper alloys since 1939 and is 
now turning out brass for ammunition 
alone at eighty times its 1939 volume 


American Brass has nearly 


| of production. Exact figures are secret. 


By far its greatest tonnage quarter was 
achieved for the first three months of 
1943, 
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Lftectively used as guy line ground, 
transformer and lightning arrester conn 
tion to A. C. S. R. or copperweld cond 
tors where the diameters may be from g 
copperweld to .595” A. C. S. R. arm 
rods. Wire sizes .595” to 5/32”. 


ADAPTABLE TO A WIDE RANGE OF US 











Engine 
hn WV 


Prot 
igine 
ansla 
athe! 
bles 


WRITE FOR BULLETIN 8-B 






a dj KRUEGER & HUDEPOH(! 


>. £. VINE AT THIKO «+ CINCINNATI. On 





R SEAL 
ze) am 
CS METERS 


STAR METE 













Eliminates meter tampering. Cannot be removed 
without mutilating, SEND FOR SAMPLE. 


STAR PORCELAIN CO. 
51 Muirhead Ave. Trenton, N. Jd. 


A 


Cooled 









1/10 to 50 KVA single 
and 3 phase up to 
2400 volts primary. 











THE ACME ELECTRIC & MFG. CO. 
43 WATER ST. CUBA, N. Y. 











Py BOOKS RECEIVED 


ndustrial Electricity and — (Third Edition). 

A. Moyer and John F. Wostrel. Me- 
aw-Hill Book Company, New York. 541 pagés, 
strated. Price $2.75. 


Jar 


— 

aa 

=) brought into concordance with the 1940 

we «BEC. (except for retention of 1937 carry- 
, capacities), the third edition also has 

; w chapters on fluorescent lighting and 


dio interference. 


ollege Physics (abridged). By Henry A. Per- 
5, Published by Prentice-Hall, Inc., New York. 

pages, illustrated. Price $3.50. 
bund, @This is a simplification-revision of the 
‘ conn@p4] abridged edition of the more com- 
—condyfehensive volume reviewed in the Exec- 
rom Sica. Wortp of July 16, 1938, page 92 
armofkevised form May 15, 1943, page 139). 


Engineering Problems Illustrating Mathematics. 
hn W. Cell. McGraw-Hill Book Co., New 
+, 172 pages, illustrated. Price $1.75. 
= 4 Probably nine out of ten college-trained 
1] ~~ figineers will, when confronted with the 
: anslation of an engineering situation into 
if athematical symbolism, recall certain 
bles of trigonometric, analytic geometry 
H id calculus relations in the hope of find- 


g “the one that fits.” This book of 500 
nswered problems from all engineering 
ill do more to disrupt that kind of sub- 
prvience than anything known. Its merit 
»s in the fact that it is an S.P.E.E.-com- 
‘tee sponsored assembly and that it was 
spired by R. E. Doherty, who surpasses 
_his zeal to establish mathematics as the 
ndmaiden of the inquisitive and resolute 
gineer. 

























Symposium on Radiography. Published by 
merican Society for Testing Materials, Phila- 
phia. 256 pages, illustrated. Price $4 


A collection of 20 papers including ab- 
racts of five presented at the 1936 sym- 
sinm, thirteen of the 1942 symposium, 
jus two added for completeness (partic- 
larly the A.S.T.M. recommendations for 
minology definitions). Measured from 
he standpoint of the electric utility engi- 
eer something like a third of the book 
eals with the foundations and the specific 
ling of radiography to disclose flaws in 
viler plant and station auxiliaries and 
igh pressure piping. Being a committee- 
ynsored treatment, the reader can have 
onfidence in an impartial presentation of 
he art of radiography and its devotion, 
ase by case, to the flaws which it will 
ncover at critical places in important 
quipment subjected to stress. 


Fundamentals of Applied Electricity. By E. W. 
ones. The Bruce Publishing Co., Milwaukee. 34! 
eces, illustrated. Price $2.60. 


. { “do” book rather than “listen” one, 
he aim is to serve the vocational course. 

5 nernational electrical pioneers grace oc- 
asional pages to offset the utilitarian mo- 
v¢ by respect for the origination of now- 
amiliar concepts. Formulated procedures 
nd review quizzes terminate each chapter 
press home the elements of meters, bat- 
nes, circuits, systems, transformers, radio, 
mall motors, appliances. 


Pre-Service Course in Automotive Mechanics. 
juames V. Frost, John Wiley & Sons, Inc., New 
ork, 545 pages, illustrated. Price $2.50. 


Familiarizes one with the functions and 
“ations of the various units of a car or 
ick along with principles of action and 
uides to best upkeep—whether in civilian 
t military service, 
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BUS BAR FITTINGS and CONNECTORS 
Must Stay Tight... and they DO 


Shown below is Delta-Star type “CS” 
all 
bolts. The Delta-Star Electric Company 
also uses PALNUTS on its well-known 


Connector using PALNUTS 


line of clamps, taps, terminals 


multiple fittings. 


For Security — Specify 


DOUBLE LOCKING PALNUTS 


The security of your bus fittings and con- 
nectors depends largely upon their bolted 
fastenings. To prevent these vital nut- 
and-bolt assemblies from loosening in 
service, many prominent manufacturers 
equip their fittings and connectors with 
Double Locking PALNUTS. This simple, 
inexpensive precaution assures connections 
that stay tight under severe vibration and 
stresses. 

Double Locking PALNUTS are single 
thread locknuts, made of tempered spring 
steel or Duronze. They apply on top of 
regular nuts and require only 3 bolt 
threads space. May be removed and re- 
used. PALNUTS have proved their un- 
failing security through years of use on 
steel towers, wood pole lines, fittings, 
connectors, disconnects, transformers and 
other electrical and mechanical assemblies. 





Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 
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when locked with 


PALNUTS 


and 





Double Locking Action 


When the PAL- 
NUT is wrench- 
tightened, its 
arched, slotted 
jaws grip the 
bolt like a chuck 
(B-B), while 
spring tension is 
exerted upward 
on the bolt 
threads and 
downward on the regular nut (A-A), 
securely locking both. 


~ 





To get this dependable security, specify 
PALNUTS when buying fittings and con- 
nectors. Meanwhile, write for Palnut 
Manual No. 1, which gives full details. 


THE PALNUT COMPANY 


51 Cordier St. Irvington, N. J. 









DOUBLE- 
LOCKING 
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RELIABLE 
Connectors 





Save Time 

by using 
solderless connectors 
with accurately fitting 
precision threads which 
insure easy, permanent 
installations. 


Save Copper 

by using 
these connectors which 
are good as new after 
being salvaged. 


EASY TO INSTALL 
LOW IN COST 


; (ts 
5G oe 
AISA ELECTRIC COMPANY 





OVER 30 YEARS SERVICE TO THE UTILITIE 
4 ad » ae q- a 4 be 
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Sales Opportunities 


Wasuinctron—U,. S. District Engineer 
Office, 1516 Elliott Ave., West, Seattle, has 
completed plans and will award contract 
soon for an electrical distribution system 
with service facilities for a signal corps 
installation at an army base. 


Wisconsin — Ladish Drop Forge Co., 
Cudahy, manufacturer of automotive and 
other heavy forgings, will carry out ex- 
pansion in a plant for production for 
government, including new buildings, with 
mechanical and electrical equipment. Cost 
estimated about $800,000, with financing 
by Defense Plant Corp. Proposed to begin 
work soon. 


New Jersey—Navy Department, Wash- 
ington, D. C., plans large ordnance depot 
on 11,000-acre tract of land, to include 
warehouses, shops and other structures, 
with mechanical and electrical facilities. 
A power substation is planned with elec- 
trical distribution lines. Property has 
water frontage, and a pier will be con- 
structed, about 10,500 ft. long, with special 
railroad line and transportation system. 
New depot will be used primarily for stor- 
age and distribution, and is estimated to 
cost approximately $12,000,000. Work will 
be placed under way at early date. 


Connecticut — United Aircraft Corp.. 
East Hartford, plans expansion in plant 
for production for government, including 
several new buildings and installation of 
mechanical and electrical equipment. En- 
tire project will cost about $2,250,000, with 
financing by Defense Plant Corp. Work 
will proceed soon. 


Ipano—Swan Falls Power Co., Murphy. 
plans early rebuilding of hydro-electric 
power plant recently damaged by flood 
waters caused by collapse of Sinker Creek 
Dam, a 70-ft. high earth structure. Gen- 
erators were under water and other dam- 
age developed. No estimate of loss has 
been’ announced. 


Loutstana—U. S. District Engineer Of- 
fice, Little Rock, Ark., has approved plans 
for extensions in airport, including shops 
and other structures, with mechanical and 
electrical equipment. Cost estimated close 
to $500,000. Work is scheduled to begin at 


once, 


CattrorNiA — Bureau of Reclamation, 
Denver, Colo., receives bids until July 26 
for one 80-ton and one 40-ton gantry cranes 
for raising, lowering and transporting gates 
on upstream face of Friant dam, Friant 
Division, Central Valley project. Cranes 
will be installed by government. (Specifi- 
cations 1055). 


Kentucky—Ashland Oil & Refining Co.. 
Ashland, will carry out expansivn in plant 
for production of high-octane gasoline for 
government, including new processing and 
production units, with auxiliary structures. 
Cost estimated about $2,500,000. with 
financing by Defense Plant Corp. 


Ox_anoma — Navy Department, Wash- 
ington, D. C., has authorized expansion in 
naval base, including shops and training 
buildings, administration building and 
other structures, with mechanical and 
electrical equipment and facilities. Cost 
estimated about $660,000. Work will be 
carried out at early date under direction of 
Bureau of Yards and Docks, Navy Depart- 
ment, Washington, commanding officer at 
Clinton, Okla., in charge. 


Texas—Veterans’ Administration, Con- 
struction Division, Washington, D. C., has 
recalled recent invitation for bids to close 
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July 20, for pumping machinery an¢ ay;il 
iary equipment for institution at Aniarjjj, 


Arizona — Christmas Copper Corp 
Christmas, plans expansion in mining pro, 
erties and mill, with installation of ele, 
trical and mechanical equipment (or ;, 
creased output. Cost estimated abo, FL 
$250,000. A priority rating has been , 
cured and work will proceed soon. 


ILtt1nois—War Department, Washingto 
D. C., will begin work soon on new arm 
general hospital, comprising a group 
one and two-story buildings, about 30 ; 
all, with electrical and mechanica! facjjj 
ties. Also, outdoor distribution syste 
with power substation; refrigerating plan 
and system; automatic fire alarm syste 
etc. Entire project will cost about $5,000 
000 and will be carried out under directioy 
of U. S. District Engineer Office, 222 Nor 
Bank Dr., Chicago, which will soon mak 
award for general construction. 


Nortn Carovina—Fairchild Engine @ !® 
Airplane Corp., Hagerstown, Md., willl on 
carry out expansion in a plant for produc spe 
tion for government, including new build 
ing and installation of mechanical an{ 
electrical equipment. Cost estimated aboy 
$400,000. with financing by Defense Plan 
Corp. Work will begin soon. 


Frormwa—Light and Water Departmeng 
Lakeland, has plans for new power sut 
station for connection with transmissio 
svstem of Tampa Electric Co., Tamp 
which will furnish part of local power re 
quirements in future. Financing has 
arranged through federal aid and wo 
will begin soon. 


Micnican—Ford Motor Co., Dearbo 
has contracted with government for expa 
sion in two plants with installation of m 
chanical and electrical equipment for in 
creased output, estimated to cost $500.0 
and $200,000, respectively. Work will 
carried out at once. Financing by Defen 
Plant Corp. 


Montana — Water Department, Shelby 
plans installation of motor-driven pumpin 
machinery and auxiliary equipment, co 
trols, etc., in connection with propose 
new municipal water system, to replac 
present facilities. Cost estimated abo 
$100,000. Surveys are under way. Corwi 
& Co., Great Falls, are consulting eng 
neers. 


Minnesota—Northern Pump Co., Min 
neapolis, plans expansion in ordnance pla 
for production for government, comprisi 
a main one-story building, about 300.0 
sq. ft. of floor space, for manufacturin 
service, and another large structure f 
storage and distribution. Cost about $5,000; 
000 with mechanical and electrical equi 
ment. Work will proceed at once. Finan¢ 
ing by Defense Plant Corp. 


Fiorma—Florida Dehydration Co., Ze 
wood, and Zellwood Farms Co., same plac 
affiliated organizations, plan expansion pr‘ 
gram to include addition of dehydratio 
plant, new ice-manufacturing and precoo 
ing plant, new one-story canning plant an 
miscellaneous structures, with installatio 
of electrical and mechanical equipment. 
priority rating will be secured. Cost est 
mated close to $500,000. 


Ipano—Navy Department, Washingtot 
D. C., plans large one-story machine sho 
and warehouse at naval base, with machin 
ery and electrical equipment. Cost abo 
$1,000,000, with equipment. Work will } 
carried out by Bureau of Yards and Dock 
Washington, D. C. 




























‘ auxil 
narillo 
Corp, 
5 Prop 
f eleg 
‘Or in 
aboy 
en Se 


‘ingto 
VY arm 
Oup 9 
30 j 
facili 
syste 
t plan 
syste 
cS 000, 
rectio: 
North 
mak 


rine 
wil 
roduc 
build 
lan 
abou 


Plan 


tment 


r sul 
nissiog 
‘ampe 
ver re 


wor 


tho 

Px pan 
rf mé 
or in 
00; 
ill | 


efens 


helb 
mpin 
, 0 
pose 
plac 
abou 


eng 


Mi 
pla 


0.0 


e f 
000 


nt. 4 
est 


gton 
sho 
chi 
ibo 

ll b 
ock 


94 


FLEXIBLE INSULATION! 


VARNISHED CAMBRICS 
VARNISHED PAPERS 
SATURATED SLEEVING 
VARNISHED AND 
LACQUERED TUBING 
EXTRUDED TUBING 
CABLE IDENTIFICATION 
MARKERS 


In all commercial sizes, in accord- 
ance with standard and special 
specifications. 


PROMPT SERVICE! 
QUICK DELIVERIES! 


IM NATIONAL VARNISHEO PROCUCTS CORP. 


A 

Ss 
21] Randolph Avenue, Woodbridge, New Jerse 
rf J “o 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 


High and Low Voltages 
ann 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 27 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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Recent Rate Rulings 


Staten Istanp Epison Corp. has been 
ordered by the New York State Public 
Service Commission to make a temporary 
rate reduction of 8 percent on all bills for 
electric service. The total sayings to con- 
sumers under the order, the commission 
said, would amount to $230,000 a year. The 
temporary rates are to remain in effect 
pending conclusion of a proceeding now 
in progress before the commission for the 
determination of the original cost of the 
company’s properties. 


Epison Licut & Power Co.’s compromise 
agreement with the Pennsylvania Public 
Utility Commission accepted by the board 
recently, calls for a final $30,000 in re- 
funds to consumers. The commission, 
which at the same time removed restric- 
tions freezing dividend payments since May 
23, 1939, said that as a result of the com- 
mission’s rate casé instituted in 1937, Edi- 
son consumers had received $625,000 in 
refunds. 


Monrrear Licut, Heat & Power, Con- 
SOLIDATED, terminated its long disagreement 
with the City of Montreal with regard to 
the rates to be paid by the city to the 
company for power for lighting streets and 
various other uses, when the city executive 
committee recently adopted a resolution 
agreeing to accept an offer made by the 
company in settlement. The company’s 
offer is twofold; first, that the city shall 
retain, and the company abandon, all 
claims to $600,000 which the city has with- 
held during the two years from 1941 to 
1943 on condition that this money shall be 
earmarked for the modernization of the 
city’s street lighting system; secondly, that 
the Public Service Board shall set up a 
new tariff of charges to be paid by the city 
for power for street lighting. This problem 
arose when war conditions prevented the 
city from modernizing its street lighting 
system, as required by a law adopted some 
years ago in Quebec. This law required 
the company to make a reduction in its 
charges of $300,000 a year for two years, 
and thereafter to establish a new tariff, 
which could imply at least that amount of 
reduction in the annual bill. It required 
the city, however, during the two-year 
period, to remodel its lighting system en- 
tirely. When the two-year period ended, 
the Public Service Board issued an order, 
fixing a complete list of charges to be 
allowed the company. The company ap- 
pealed this decision and the Appeal Court 
upheld the company. The acceptance by 
the city of the company’s subsequent offer 
is expected to end the dispute. 


COLORTOP 


FUSES 


THE COLOR TELLS THE SIZE 


EASY SELECTION 


TRICQ 


QUICK INSPECTION 
All colored -- Safe -- shock and vent- 


proof top, tells size on sight. (No 
metal -- No shocks . . No glass -- no 
cuts). Always show when they blow. 
Their dependability means fewer 
blowings -- less loss of revenue. 


“GREATER SERVICE .. . LESS HAZARDS" 
You can’t go wrong with 
COLORTOPS 


FUSE taFG. CO 


TRICO 


1943 


Get the right answer 
F AST —tor more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 


Thousands of men have used previous editions of 
this famous handbook as a working ide of 
everyday usefulness. Now it is ready to help you 
teo, in a big new 5th edition—600 pages larger— 
brought up to date—- more than ever the one 
great pocketbook of practical electricity for you. 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 


Meed of Electrical Engineering Department, 
Prot? lastitute 


BR, book is packed from cover to cover with 
the facts which every man engaged in electri- 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate- 
rials intelligently for the performance of_ specific 
services, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 


COVERS: 


@ conductors 

® eircuits and circuit 
calculations 

@ general electrical 
equipment an 
batteries. 

@ generators and 
motors 

@ transformers 

@ eutside distribution 

@ interior £ 

e electric lighting 

@ etc. 


10 DAYS FREE EXAMINATION 


eS Book Co., Inc., 330 W. 42nd St., New York, 
18, . . 


1600 PAGES OF 


practical data, helpful 
pointers, explanatory il- 
lustrations and diagrams, 

rules, recommen- 
dations, and short cuts, 
and much descriptive in- 
fermation on modern 
electrical practice. 5 x 
7%, 1177 illustrations. 


PRICE ONLY $5.00 


Send me Croft’s American Electricians’ Handbook for 10 
days’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage, or return book postpaid. 
(Postage paid on cash orders. Same return privilege.) 


Company W. 7-10-43 
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BLANK MFG. CO. 1939 
50 JOBS 






BLANK MEG. CO, 1943 
250 JOBS 






“LITTLE BUSINESS” 


needs Seed Money most of all 


Every Business needs 
Friendly Neighbors 


If you want your business to operate in a favor- 
able environment in the post-war world, you 
must have ‘friendly neighbors.’’ That means 
that people must be conscious of the fact that 
they are directly affected by your success or 
failure, 

The simple, direct solution to this pyblic 
relations problem of industry is for each com- 
pany to use the newspapers of the city in which 
its plant is located, to create a better under- 
standing of the economic life of that community. 


Through these Seed Money advertisements, 


we are explaining the advantages of the profit- 
motive to every American. This is being done in 
newspapers in Washington, New York and 
Chicago and in our own 22 publications. 


But all of the people in every manufacturing 
center in the United States should be getting 
these or comparable messages. 

We will gladly furnish you a free mat if you 
want to join the many companies who are doing 
a basic public relations job by running this 
Seed Money series in their local newspapers. 


President 
McGraw-Hill Publishing Company, Inc. 
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NE of the easiest things for you to understand, and 
one of the hardest things for government to under- 
stand is ‘‘Little Business.’’ 

Little Business lives right around the corner from 
you... He’s the garage man who has pooled his lathe 
with the lathes of other garage men and opened a fac- 
tory to turn out war materials . . . He’s the machinist 
who has scraped up some second-hand equipment, hired 
some other machinists and turned an empty building 
into a source for bomb-rack parts... He’s the boat yard 
owner who has parlayed a little knowledge and a lot of 
guts into a fleet of subchasers . .. Maybe he is one of the 
21,000 sub-contractors who are helping just one large 
manufacturer (International Harvester Co.) fulfill his 
war contract. 

Everybody knows Little Business because every- 
body meets businessmen everywhere they go. 

Three cheers for Little Business, because —through 
courage, resourcefulness, and unlimited hours of work, 
businessmen are helping to win this war. 

But, before you join in the cheers, take thought of 
what we said in the first paragraph: it is hard for govern- 
ment to understand Little Business. 

You can do something more effective for Little 
Business than giving him the empty reward of your 
applause. 

You can help him survive when the war is over. 

And don’t think it is not VITAL to you that the 
millions of hustling, adventurous souls who constitute 
the army of ‘‘Little Business’’ do survive. 

The ‘‘take a chance’’ spirit of businessmen is the 
spark that has made America a great nation. 
b> Every time a businessman succeeds he makes jobs 
for other men and women. Every time that happens 


FREE MATS: If you would like to publish this message over your own com- 
pany name, or distribute it in handy booklet form, write or wire: Research 
Dept., McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York (18), N.Y. 
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BLANK MFG. CO. POST-WAR 
HOW MANY JOBS? |=: 
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LITTLE BUSINESS” needs Seed Money most of all (cont'd) 


here is more real wealth available for Americans. Mul- 
iply that by the millions of Little Businessmen and it’s 
sasy to see why it is vital that they survive. 

Bear in mind that we haven’ t said government doesn’t 
vant Little Business to survive. Government loves Little 
Business. All government people get a tender light in 
their eyes when they speak of the Little Businessman. 

But government is handicapped. It wants to help the 
Little Businessman, but it doesn’t know how, because it 
joes not understand the motives and rewards of busi- 
ness adventure. 

Business is ‘‘profit-minded.’’ That’s why it is so 
hard for government to understand it. 

Government should try to understand the profit- 
motive, because out of profit comes the Seed Money 
that creates still more jobs. Businessmen lay aside a 
part of their profits to be used for future development. 
This is called Seed Money. 

Seed Money is not personal profit. It is used to 
develop new methods and to buy new machines that do 
more work in less time. These improved machines make 
higher wages and lower prices possible. In turn, im- 
proved machines yield still more Seed Money and the 
process grows in an ever widening circle. We call the 
result a ‘“*high standard of living.”’ 
> With this wonderful, automatic encourager of hu- 
man endeavor (profit) at its command, wouldn’t you 
think government would say ‘‘Swell, here’s the device 
that will make jobs for everybody after the war, pay off 
the war debt and raise our standard of living still higher. 
Let’s put Seed Money to work harder than ever before.’’ 

Does government say this? No, you know it doesn’t. 
Instead, Government regards business profit merely as 
asource of tax money. It withers progress and improve- 
ment for all Americans by draining off the business profits 
that would create new jobs when the war is over. 

Little Business is hit hardest of all. 

Generally, a small business has no record of high 
profits in the years before the war. Therefore, in the 
eyes of government, most of the profits such a company 
makes is ‘‘Excess Profit’’ and is taken away in taxes. 

What will Little Business do when the war is over? 
Will he hire his share of returning soldiers, and out-of- 
work government people, as well as keep the people 
who are working for him now? 

To do that, he will need the best machinery; he must 
pay for improvement of his products, and finance the 


He’ll have the brains and courage for all that, but 
he won’t have the money. 

But there are millions of Little Businessmen. They 
will get together. They and their friends will bombard 
Congress. Another government bureau will be set up. 


> Government money will be loaned. But a funny thing 
will happen. Little Business will not be free to ‘‘take a 
chance’’ with this money, because it belongs to the 
government. But ‘‘taking a chance’’ is the life breath of 
all business, especially Little Business. There will be a 
penalty on courage. 

You, dear reader, whether you are a bureaucrat, 
business or professional man, farmer or laborer, can’t 
afford to let that happen to the venturesome business 
spirit that sustains our national life. 

You can do something about it, too. You can help 
spread the knowledge everywhere that production in 
war and good living in peace depend upon healthy, con- 
stantly improving business and industry. You can be 
against monopoly and still know that Big Business 
really exists to serve the millions of men who are Little 
Business, and depends upon them for its own existence. 

You can believe in social reform, and still see that 
it’s one thing to kill the weeds in our Industrial Victory 
Garden and another to attack the crop. 


You can tell your Congressman that the most prac- 
tical post-war planning he can do is to help in framing 
laws that will create a favorable environment for busi- 


ness in the post-war world. 


‘‘Industrial Progress 
is the Source of all Good Living.’’ 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


22 publications, which gather ‘‘war-news’’ from the ‘‘war- 
production-front’’ through a staff of 153 editors and 725 engineer- 


correspondents . . 


- More than 1,500,000 executives, designers, 
production men and distributors use the editorial and advertising 
pages of these magazines to exchange ideas on war-production 


problems. 
McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books for 
colleges, schools, and for business and industrial use. 





This advertisement is available in handy booklet form. (Less than 100 
copies free. Larger quantities, $1.00 per 100; $10.00 per 1000.) 





distribution and sale of those products. 


McGRAW-HILL 


PUBLISHING COMPANY, INC....BOOK COMPANY, INC. 
330 WEST 42ND STREET, NEW YORK (18), N. Y. 
THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist « Aviation « Bus Transportation *« Business Week « Coal Age ¢ Chemical & Metallurgical Engineering « Construction Methods ¢ Electrical 
Contracting « Electrical Merchandising « Electrical West « Electrical World « Electronics « Engineering & Mining Journal « E. & M. J. Metal and Mineral Markets 
Engineering News-Record « Factory Management & Maintenance « Food Industries « MillSupplies « Power ¢ Product Engineering * Textile World « Wholesaler’s 
Silesman ¢ Business Publishers International Corporation, an affiliate, publishers of Business and Technical Magazines for Latin America, and Overseas Circulation. 
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Transformer Conversion 


Transformers now hung direct on poles on through-bolts must be re- 
placed occasionally—and sometimes with transformers on hand equipped TO THE EDIT O R 


with suspension hangers requiring installation of 


crossarm, or a conversion adapter for through-bolt mounting. 


M.I.F. Conversion Mounting Plates 
have solved this problem for approx. 
10,000 transformer conversion instal- 
lations. The PT2 Plate for transformers 
with 2” or 5” lug-bolts spaced hori- 
zontally up to 7%” (including most 15 
kva. and some 25 kva.) is illustrated 
(top), showing the positive retainer 
for through-bolt head. 


The sketch immediately below shows Plate attached 


to pole with through-bolt “A”, with lug-bolts “B” for 4 


attachment to transformer. In practice, Plates are UES 
bolted to transformers as shown in bottom illustra- lf lig Z\ 
(4 
1 \ 


tion before hoisting same up the pole. Note the firm 
grip on pole of two vertical triangular ribs. Such 
an installation is simple, 
rugged and effective gen- 
erally. 


Prices: PT2 Plate, galv.. 63c 
ea., F.O.B. Branford. Ship- 
ping weight 360 lbs./C. 
PT3 Plate for transformers 
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LETTERS 


crossarm, or double 





Farm Dehydrator 


To the Editor of ELectricat Wort: 


In the May 1 issue there is ap 
article under “Load Service” describ. 
ing a dehydrator which can be }uil; 
entirely, according to the author, of 
non-priority materials. 
eR Some of the materials listed are: 
Ss Plywood, 4-in. hardware cloth, and 
H 














an electric fan. I 


Just try to buy any of them. 
C. F. Ross, 
Waltham, Mass, 


SS 
Kes iN \) 
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with horizontal spacing from 71/,” to 1234”, $1.26 ea. Shipping 
weight 800 lbs./C. Available ungalvanized, if preferred, at 
50c and $1.00, resp. Lug-bolts extra. 


Lumens, Not Foot-lamberts 


<> Mew York Sates Office: Thirty 





MALLEABLE IRON FITTINGS COMPANY 


Conetion tg. Buertbeeer? << 










To the Editor of Evrectricat Wor: 


The writer, having spent more than a 
year making lighting investigations (for 
the Board of Transportation) relative to 
blackout and dimout illumination, fee]s 
qualified to comment on your editorial 
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of June 12, 1943, in the Execrrica. 
Wortp entitled “Lumens, Not Foot. 
lamberts.” 

To the best of my knowledge, sky. 
glow results from stray light which is 
reflected and refracted by the dust and 
moisture in the atmosphere, and is thus 
scattered in all directions to form the 
characteristic “glow.” The measure of 
the contribution of any reflecting sur- 
face to this glow is obviously its bright- 
ness, not the intensity of the incident 
light flux. 

Any light source which contributes 
directly to the sky-glow should, of 
course, be evaluated in terms of the 
actual number of lumens above the 
horizontal coming from this source. 
However, in keeping with present regu- 
lations, no light source in this area 
should make such contribution, since 
all are required to be shielded against 
this very condition. 

The “criminal” is, therefore, light re 
flected from non-vertical surfaces, and 
from surfaces at any inclination which 
produce diffused reflection. 

It seems to me that the brightness, 
viewed from any angle, should not ex- 
ceed the values specified in the regula 

| tions. Since brightness is a function of 
the surface as well as the incident light 
| flux, it would seem possible to exercise 
| control in two ways: 


1. Control of intensity of incident 
illumination through control of light 
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source and/or space between light 
source and reflecting surface. 

2. Control of brightness of reflecting 
surface by proper treatment to reduce 
its reflectivity to a value such that the 
regulations will not be violated. 

| trust that the most recent regula- 
tions (which I have not seen) are broad 
enough to include all exposed surfaces, 
for any exposed surface may be an 
offender. 

The foregoing is offered sincerely, in 
the hope that it may prove of value in 
interpreting the regulations. 

Hersert Eperstein, P.E. 
New York, N. Y. 


To the Editor of Evectricat Wor.p: 


Your editorial in the June 12, 1943, 
issue Of Exvecrricat Wortp entitled 
“Lumens, Not Foot-lamberts” is the 
most interesting and hits the nail on 
the head. The trouble is that for the 
last twenty years illuminating engineers 
have been tieing up glare with bright- 
ness. 

In the “American Recommended 
Practice of Industrial Lighting” ap- 
proved March 17, 1942, by the Ameri- 
can Standards Association and pre- 
pared by the Illuminating Engineering 
Society, page 18 states: “Glare may be 
defined as any brightness within the 
feld of vision of such character as to 
cause discomfort, annoyance, interfer- 
ence with vision or eye fatigue.” Also, 
“Direct glare is caused by excessive 
brightness or brightness-contrast within 
the visual field.” Also. “Reflected glare 
is caused by high brightness, etc.” If 
the Iuminating Engineering Society 
joes not know what it is talking about, 
how cam we expect the Army engineers 
who draw up the dimout regulations to 
know anything different? 

In the last issue of “Light,” a copy 
{ “Analysis of Typical Industrial Light- 
ng Systems” was included, and I was 
agreeably surprised to see that Nela 
Park admits that flux of light and not 
brightness produces glare. It states: 
‘In the first place few people realize 
that the glare due to specular reflec- 
tion decreases with the height or dis- 
tance of the light source from the 
specularly reflecting surface. It appears | 
as though the effect of reflected glare | 
may vary inversely as the square of the 
mounting height.” This is just a long | 
way to say glare is caused by flux of | 
light. | 
Brightness is a ratio (lumens per | 
square foot or candlepower per square 
inch. ete.). A ratio is a mathematical 
onception and not a physical one. A 
ratio must be multiplied by the total * 
if the denominator to convert it into a 
physical thing, instead of a mathe- 
matical term, before it can be capable | 
of doing anything; e.g., ten horses per 
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COPPER TO COPPER 
PREVENTS METALLIC FIGHTS 





Forged Copper 
8-NU 6-NU 4-NU X2-NU 2-NU 0-NU 


Matthews 


Nutype Conductor Connectors 
FOR COPPER TO COPPER CONNECTIONS 


Pure Copper, Cold forged bolt of ample strength 
for all purposes. High copper content prevents cor- 
rosion and season cracking. All edges are rounded. 
65,000 pounds tensile value. 


“V” groove, clamping jaw of cold forged, pure 
copper. Flanged sides give greater bearing surface 
on nut, hence greater strength and no distortion of 
clamping jaw. 


97% copper content, hard metal nut—strong as 
steel. Full thread engagement with bolt. 


Broad, strong head, with size plainly marked. 
Sides of head have flat surface so wrench or pliers 
can grip tightly. 

85% plus, full thread, die stamped, insures full 
engagement in nut, hence high strength connectors. 


“V” shaped groove, holds wires in three point 
contact and prevents rocking or looseness. 


Made in 12 sizes—6 of forged copper and 6 of 
machined high strength, high copper content alloy 
—for No. 10 to 1,000,000 CM conductors. 


Send for bulletin and free samples and convince your- 
self of their superiority. 





66-_NU X22-NU 
44-NU 22-_NU 
With Nut Retainers 


W. N. MATTHEWS CORPORATION 


ST. LOUIS, U.S.A. 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Oost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo, 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 














COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


JULIEN H. DAVIS 
Member A.1.E.E. 
Corsulting Engineer 


Industrial 
Utility—Electrical—Mechanical 


740 So. Broadway Los Angeles, Calif. 


DAY & ZIMMERMANN, INC. 


ENGINEERS 
Design ~ Construction - Management 
Investigations and Reports 


a a PHILADELPHIA 
NEW YORK Packard Building 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Bpecifications. 


Inspection—Analysie—Research—Certification 
2 East End Avenue at 79th Street New York 
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H.-F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 





ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. 


Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN « CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 








FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITLES 
Reports ¢ Rates « Labor relations * Safety e 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway . National Press Bidg. 
New York Reading, Pa.”* washington, D. C. 





HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 


Wood pole transmission lines 


Electric Distribution and maintenance 
Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 


46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Tl. 
1236 Liberty St., New York 


WILLIAM S. LEFFLER 


sucreeding 

CHARLES F. LACOMBE—WILLIAM 8S. LEFFLER 
Engineer s—Economists 

RATE RESEARCH SALES RESEARCH 


“OR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 








CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 





























fee 













J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control, Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals, 

New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 

THE ONE-STEP METHOD 

Bill Frequency Analyzer 

102 Maiden Lane 











SANDERSON & PORTER 


Engineers 







best for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 






















SARGENT & LUNDY 


ENGINEERS 


140 South Dearborn St. 
Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 

Reports ¢* Examinations * Appraisals 
Consulting Engineering 
BOSTON « NEW YORK « CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 


WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 

Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa. 
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acre cannot pull a plow, but ten horses 
per acre multiplied by 100 acres is 
1,000 horses, and they can pull 500 
nlow Ss. . 
| Davis H. Tuck, 
Chief Electrical Engineer, 
Holophane Company, Inc. 
New York, N. Y. 


To the Editor of Erectricat Wor.p: 


The revised dimout regulations put 
out by the First Service Command and 
referred to in one of your editorials in 
the June 12 issue of E-ectricat Wortp 
were prepared with the assistance of an 
LE.S. committee. This committee in- 
cluded myself as chairman; C. I. Dwin- 
ell, secretary of the New England Sec- 
tion, LE.S., and senior engineer for the 
New England Region of O.C.D.; A. S. 
Walker, member of the A.I.E.E. and 
chairman of the State of Massachusetts 
Blackout Committee; R. E. Simpson, 
blackout consultant. Connecticut De- 
fense Council. and R. W. Hobson, ex- 
ecutive officer of the State of Maine 
Defense Council. 

You undoubtedly know that the orig- 
inal studies of sky-glow and the analysis 
of its causes were made by the Massa- 
chusetts Committee on Public Safety 
at the request of the First Service Com- 
mand. Last fall a brief article on this 
subject appeared in ELectricat Wor.p. 
I cite this to indicate to you that mem- 
bers of the above-mentioned committee 
are exceptionally well informed on the 
causes of sky-glow and in addition have 
had considerable experience in the ad- 
ministration and enforcement of dim- 
out regulations. Any dimout regula- 
tions that are made. however, must take 
into account the practical aspects as 
well as the technical aspects of the 
problem. : 

These new regulations have also been 
reviewed by the defense councils of all 
the New England states, the various 
sate legal departments, the Regional 
Director of O.C.D.. the commanding 
general of the First Service Command, 
and also the staff of the Eastern De- 
fense Command. All of these people 
inderstand the meaning of the present 
regulations. including the point raised 
in your editorial, which is quite an 
acomplishment. Some of this accom- 
jlishment is undoubtedly due to the 
fact that we changed as little as pos- 
ble in the regulations in order to meet 
the conditions. imposed by the Army. 
Had we started from scratch and 
“rapped everything that had been done 
inthe way of dimout regulations over 
the past year. we would have quite a 
liferent set of rules. but we conceded 
he point that the Civilian Defense Or- 
uanization should not be required to 
tart all over again and magnify the 
onfusion that much more. 

Since last November, for example. 





factory windows and other openings 
have been required to be screened with 
curtains, paints, or other material, and 
the foot-lambert classification was de- 
signed to control the degree of screen- 
ing required. This, I must insist, is a 
perfectly sound and logical specifica- 
tion. It also has a practical advantage 
in that you can stand away from a 
building and with a brightness meter 
read the average brightness of a whole 
series of windows or perhaps the entire 
side of a building. Obviously, a large 
factory will produce more sky-glow 
than a small one, but it seemed only 
fair to require all factories to pull 
down the brightness of their windows 
to the same level. I must admit that 
the foot-lambert specification is not par- 
ticularly sound for unscreened win- 
dows, but the fact is we have no such 
windows at the present time due to the 
prior rule having been in effect since 
November. We expect to cross this 
bridge when we come to it, either with 
a foot-candle specification of some sort 
or by controlling the cut-off of light so 
that no direct light from the fixtures 
will fall on the window area, or both 
methods. 

Finally, you will be interested to 
know that the foot-lambert specifica- 
tion for factory windows appears in 
the “Proposed Interim Dimout Regula- 
tion” issued jointly by the Army Engi- 
neer Board and the United States Navy. 
Whether they borrowed this from New 
England practice or arrived at it in- 
dependently I have no way of knowing. 
This document is in the hands of all 
service commanders and O.C.D. black- 
out specialists as a model to be fol- 
lowed in writing future regulations. 


R. B. Brown, Jr., President, 
Illuminating Engineering Society. 


Elevation, Not Height 


To the Editor of E.tectricat Wort: 


The Exectricat Wortp, issue of 
June 12, 1943, page 87, has an article 
about the effect of the Grand River 
Dam (Pensacola, Okla.) on the flood 
conditions at points downstream. 

Among the statements one reads: 
“The dam is 755 feet high.” 

Since this exceeds, as the writer 
recollects, the height of the Boulder 
Dam, it is obviously incorrect. The ar- 
ticle itself contains statements about 
various elevations all 750, etc., feet, 
which are probably based on some sea 
level datum. 

In any event, from personal observa- 
tion, the dam itself is not “755 feet 
high.” 

C. O. von DANNENBERG. 
Brooklyn, N. Y. 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Employment : Equipment 
Business : : Used or Resale 


“‘Opportunities’’ 


UNDISPLAYED RATE 
10 CENTS A bate oe CHARGE 


Positions Wanted (full or part time salaried 
employment only), '/. the above rates 
payable in advance. 

Box Numbers — Care of publication New 
York, Chicago or San Francisco offices 
count as 10 words, 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


DISPLAYED RATE 


Individual Spaces with border rules for 
prominent display of advertisements. 
The advertising rate is $7.25 per inch for all 
advertising appearing on other than a 
contract basis. Contract rates quoted on 


equest. ? I 
y caverthiag inch is measured %4"' verti- 
cally on one column. 3 columns—30 inches 


—to a page. 





EMPLOYMENT SERVICE 


UU E Enna ae 


SALARIED POSITIONS — This advertisths 

service of 33 years’ recognized standing 
negotiates for high salaried supervisory tech- 
nical and executive positions, Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion. Retaining fee protected by refund pro- 
vision. Identity covered and present position 
protected. Send for details. R. W. BIXBY, Inc., 
262 Delward Blidg., Buffalo, N. Y. 


er aetna 
POSITIONS WANTED 








MANAGER—Wide experience all phases of 
local and territoria} operation and manage- 
ment electric, gas, “water, ice, heating, etc. 
Steam, hydro, and diesel. Public relations 
specialist. Past ten years with present co.- 
nection. Satisfactory references. Would cun- 
sider change where ability needed. Past draft 
age. PW-554, Electrical World, 520 N. Michi- 
gan Ave., Chicago, IIl. 
cal ihc eg: Sauipe ci thecedaeelthlibeigp eles 


ELECTRIC METER MAN years experience in 

single and polyphase watthour meter work, 
testing, repairing, installing and switchboard 
wiring meter department but desire to make 


a change would like to locate in southern 
states for permanent job, age 41, married. 
PW-567, Electrical World, 330 W. 42nd St., 


New York, N. Y. 





ELECTRICAL ENGINEER, age 30, college 
graduate, 5 years experience as Electrical 
Utility Engineer. Desires permanent position. 
Available soon. Father. PW-568, Electrical 
World, 330 W. 42nd St., New York, N. Y. 


(Continued on the following page) 
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Electrical Public Relations 
Advertising Executive 
Available 


Now Public Relations and Promotion Counsel to 
two important electrical associations. For ten years 
Advertising Promotion Manager electrical manufac- 
turer. Creates plans that sell now or for the post- 
war period. Good organizer. Initiated war-time 
advertising and war plant conservation, employee 
training incentive production plans for emplover. 
Familiar all markets as sales manager. Effective 
placing publicity. Good post-war ideas. Salary sub- 
stantial. Employed. 44. 


PW-566, Electrical World 
330 West 42 St., New York 18, N. Y. 
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POSITIONS WANTED 
(Continued from preceding page) 


MANAGER—52 years age, married, excellent 

health; 28 years operating experience with 
electric, ‘manufactured gas and water utilities 
with steam hydro, and diesel power. Thorough 
grounding in subordinate positions and past 
ten years as manager and president-manager 
of electric utility located in central-west. Ac- 
quainted in central, south central and mo2un- 
tain states. Familiar with and practiced in 
public relations and corporate procedure as 
secretary-treasurer and president of utilities. 
Technical training B. of Sc. in E.E., Supple- 
mentary study and experience in mechanical 
engineering, accounting and law, Employed 
with present connection thirteen years. Desires 
change to place requiring more extended use 
of capabilities in active operating work. 
PW-569, Electrical World, 520 N. Michigin 
Ave., Chicago, Ill. 


oe 
SELLING 


OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 
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OPPORTUNITY WANTED 


ELECTRICAL SALES ENGINEER desires ad- 
ditional distribution and transmission lines. 
Middle West. RA-564, Electrical World, 520 
N. Michigan Ave., Chicago, Ill. 
WANTED 


ANYTHING within reason that is wanted in 

the field served by Electrical World can be 
quickly located through bringing it to the 
attention of thousands of men whose interest 
is assured because this is the business paper 
they read. 


-Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, | 
Motor Generators, Rotaries, 
Transformers, Motors, Com- 
pressors, etc. 

Service backed by 38 years’ experience 





BREW, WOLTMAN & CO. 


30 Church 8t., New York 
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FOR SALE 


TRANSFORMERS -USED 


Released from completed project 
10 to 100 EVA 
6600 - 120/240 
6600 - 240/480 
6600 - 110/220 
Also—Instrument Current 
Instrument Potential 


COLEMAN BROS.CORP. 


Franklin Falls Dam Franklin, N. H. 
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This Searchlight Section of Electrical World 


is an index of reliable sources for Used and Resale Electrical Materials and Equip- 
ment now available. Consult the Searchlight Section in following issues for later 


If you don’t see what you want—ask for it. Ask the ad- 
vertisers. They are constantly adding to their stocks and 
may have acquired just what you need. Or, shall we ask 


And, when you have special items to dispose of, use the way. 


ELECTRICAL WORLD, 330 W. 42n 
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< ar Ria)? ERS AND EQUIPMENT 


t. North Ber TT.) 




















N. Y. C. Tel.: LOngacre 5-3227—N. J. Tet.: UNion 3-2600 


MOTOR—3 PHASE 60 CYCLE MOTORS GENERATOR SETS 

1-see8 ampere, § welt nee Yas some 2 EW. $50 rm Allis , —— 18, 

—2000 ampere, 6 volt, Hanson-Van Win -— , 125 volt, Crocker » synchronous, 
° 1— 35 KW, 125 volt, Elec. Machinery, sa. cage 


1—1500 ampere, 6 nt pane Van Winkle 
MOTORS—VARIABLE SPEED 230 VOL TS } 


I ae aba ae ec 
, aa 1-150 KW, 250 volt Allis-Chalmers synehrono: 
190 HP, 470/940 RPM 


CE wR Ee So, 
. vo! nco: rin 
nar 1—75 HP. 525/1575 RB BPM, Cotte Flectric Dynamic 
1—60 HP, 600/1200 RPM, 








1—250 HP, 514 RPM, 4000 volt, G.E.. syn. 


1—250 HP, 600 RPM, 4000 volt, G.E., sync. 
1—200 HP, 600 RPM. 2200 volt, G.E., sl. rg. 1—35 HP, 500/15000 B RPM, W Grestingtwouse, 
1—200 HP, 450 RPM, 2200/4000 v. G. E., sl. rg. 1—35 HP, 350/1050 RPM, Electric preemie. 
1—150 HP, oo RPM, volt, Al. Ch. * aoe 1—30 HP, 225/900 . “Crocker Whee’ 
1—150 HP, 900 RPM, 440 volt, Al. Ch. sl. 2—25 HP, 300/900 RPM, Electro Dynamic. 
2— 75 HP, 1200 RPM, 2300 volt, G.E., vertical. 1—20 HP, 150/150 ae RPM. Groeal 
1—13/18 HP, 350/1200 RPM, Electro Dynamic 

MOTORS—D. C. 230 VOLTS 1—5 HP, 600/1200 RPM, General Electric. 
2—450 HP, oe RPM, General Electric MPL. 1—5 HP.450/1800 RPM, Crocker Wheeler. 
1—2 HP, 760 RPM. Electro Dynamic ALTERNATORS 


2—150 HP. 550 RPM. Westinghouse, SK 
—150 HP’ 750 RPM. Electro 1—625 KVA, 3600 RPM, 600 volt, G.E. 
iiss ae = <—_ 1-250 KVA, 720 RPM, 230 volt, G.E. 


1—125 HP; 600 RPM, Westingho' SK. 

1—100 HP, G.E., BIS ae _ 1—225 KVA. 514 RPM, 600 volt, Westinghouse. 
1—100 HP, 635 RPM, 1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 

1— 65 HP, 1000 RPM, G. ‘.. type RC. 1—62% KVA, 3600 RPM, 220 volt, Allis Chalm:rs 


1— 50 HP, RPM, Westinghouse, type SK. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps. 
r —300 KVA, Pittsburgh, 7800/440 volts. 
2 


TURBO-GENERATORS i 
on a terry dual bleeder condensing Turbine ; 


1300" Kw. az... 3 a. 60 a oe we. volt, bleeder i 
1—375 KVA, W ; 
1—300 KW, on 3 oh. 60 cy. 7 vot on cond. 
1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


3—150 -E., > eS 
5100 RVA, Worting use, 114307250 ae ENGINE GENERATOR SETS 
3—100 KVA. G.E. -220/110 1—-150 KVA, General Electric Generator, Ames Uni- 
1100 KYA, Pittsburgh, 13/5/2750-110/220 volts. flow engine. f : 

3—100 KVA, Westinghouse, 13200 250 volts. 1—62% KVA, Westinghouse Generator, Fairbanks ; 
3— 75 KVA, General Electric 2200/220/440. | Company engine. i 


Complete Line of A.C. and D.C. Motors and Generators id 


penenenens 


~250 KVA, General Electric 6600/2200 /220 /440. 
3—200 KVA, General Electric 2200/220/440. 
3—200 KVA, G.E., 2200-220/440 volts. 


i 
i 
: 
i 
i 
: 
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i 
i 
i 
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NEW and USED EGUIPMERT AVAILABLE] 


Power Plants, Sub-Station, Sineabunei Lines and Constraction 
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Send for new list ... te 
—APPARATUS EXCHANGE— 

EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. i 
| TORPDOEDEDODOSESDDOOSSOEDEGOEOGOEEEOSOOROEDORESONOELESESEODELSGSLOOSSEEOSRTOESEDOOEDESEFSROUSEDTEOROEON ODT LOTT DEEDES SODOEDE RESTS ON SEO OONENERECOC TE OStCEOtEsiNSE: r | 
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aren 








~TRANSFORMERS- 








A eneeneeeenneesccesenenscee. i— aeeeeeeees: 


in operating condition or burnt out. Mail us list 
giving complete nameplate data and stating condition. 


We Rewind, Kepair and Kedesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Prices quoted on request. 
INC. 


THE ELECTRIC SERVICE CO., 


"AMERICA'S USED TRANSFORMER CLEARING HOUSE" 
STATION M Since 1912 CINCINNATI, OHIO 
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Searchlight Section of Electrical World to help you locate 
buyers. . . . Send a list of your equipment and we will 
gladly give ‘full information as to space and rates. You 
will be surprised how little it costs to present your offer- 
ings to buyers throughout the electrical industry, in this 


Departmental Sta 
St., New York City ZZ. 
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G@ SEARCHLIGHT SECTION @ | 
SUCCESSFUL OPERATION GUARANTEED | 


Every Machine in This Ad is Owned Outright By Us 
































D ¢C MOTORS MOTOR GENERATOR SETS A. C. MOTORS 
aaa ae Type a" — 3 ph. 60 cycle 3 ph. 60 cycle 
250 GE. MPC $50 130 11500 KW GE 600 V. DC, Gen. de. to 2100 HP— Synchronous 
Eee 660 ‘yn. otor with exciter. 
wis 625 GE. MPC 1 1-500 KW GE 600 V. DC Gen. d.c. to 700 BP— = oe ee a 
Nes 600 GE. 650/900 2200/13200 V. Syn. Motor with Exciter. 1- 500 GE. TS 440 360 
8 i 600  Whae. 150/275 2—250 KW GE 250 V. Gen. d.c. to 375 HP--2200 V. I— 250 GE. ATI 220 450 
or Ts i 350 «GE. 230 450 Syn. Motor. 1— 325 GE. ATI 240 600 
i 300 G.E. DMC 230 400/600 | 1— 300 Whee. 614 
300 «GE MPG 06 380-2 787550 TURBO GENERATOR SET i ee oe 220x440 ; 
270 Whase. 500 250/400 1—500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy. i 150 Whse. 2200/550 1800 
— 250 Al Ch. 230 525 3600 RPM with Parsons 145/175 lb. condensing tur- i— 125 G.E. ATI 240 257 
200 Whae. 230 400 bine complete with jet condenser and accessories. 
—_ Whee. SK 250 150/525 1—500 KW, G.E., 625 KVA, 2300 V., 3 ph., 60 cy. Slip Ring 
150 G.E. RC-19A 230 800/100C generator with Curtis 4 stage, 150 pound condensing 800 Al. Ch 440 885 
150 Whee. SK-201 230 300/900 turbine complete with condenser, etc. — "5 Slee N 2200 $00 
1500s GE. MPC 230 250/450 i— 600 GE. IM. 23 
125 GE.  CO-1832 2 625 I— 450 Whee. CW 2200 | 875 
120 Whee. SK-180 2 720 ROTARY CONVERTERS i— 400 GE. MT /440 300 
100 «GE. LC-50 230 1— 400 Al. Ch. = ‘ 
- 100 Al. Ch 230 950/150 60 cycle ae AL Ch... 2300, 000 aa? 
100 =G.E RC-19 230 575/720 . 1— 350 G.E. 
ce 75 GE LG 230 500/1000 2—1500 KW, Whse. 720 RPM 650 V. DC with 3-single I— 300 G.E. IM 585 
(«8 75 Whase. sk 230 475/900 phase, 33000 Y. transformers and panel. 1— 250 G.E. MT-410 2300 400 
' 60 El. Dy. 258 230 525/1050 1—1250 KW, G.E., 720 RPM 250 V. DC with 1375 I— 250 GE. MT 4000/2300 257 
mye Ce Wh. GBH 390 50071000 | , HVA. 3 bh. 2i00 ¥. Transtormers and Panels oe ae ee ne 
se with 2300/ 
:  TRANSPORMERS | 1202041000 volte Tranatorsers and Panels meres See 
; ate * nse. 7 V. > with turee Sie 500 G.E 1-17B 2200 695 
a Om phase 6600/2300 V. Transform nd Panels. 2 rine 5 
urbine | KVA Make PH ‘ype Voltages 1—375 KW, Whse. 1200 RPM 250/275 Ve DG. with — Ce ig 3300 800 
leeder 100 Pitts. i 1s. 2 00/4e00s675 1 oh ~ % Eo ype HOG 1200" eu DC. 6ée i— 300 Ai. Ch. 2200 1160 
; 1 .E. — w, j Se M, DC, 60 Mie 8 5 20/ 
. $ 300 owes i a 1 /575 v ac 6 ph., 1200 RPM. 1 250 Al Ch 220/440 1150 
. i 200 § Whee. 8 6900x230/460 
: 1 200-GE. 1 #H 26400x115/460 25 evele SINE WAVE SET — 
100 @ Whse. 1 OISsC 13200x250 y Mate yaleGB 5 eat, 4 Be ; ay, Se es 
: , > n/O7K Y ‘ . gen.-—15 
5 Uni GEAR UNITS 3—1500 KW, G.E., 225/275 V. DC Booster type each KW 220/110 V.. 1800 RPM—3 ph., 60 cy 
with 1600 KVA, 3 ph. 6765 volt Transformers and Ref. Gen.—5 KW—36/18 V., 1800 RPM, 3 ph., eo cy. 
ie wee it ee 1 ater G.E., 225/275 DC Boos oot ae ee tage requis Is 
-943 = . G.E., 5 DC ter ty with 500 lete with Exciter Set, Vol re; tor, pane 
_720 HP DeLaval 3600/600 RPM. KVA 3 ph. 6765 volt Transformer and Panels. and accessories. e 
What are your requirements? 
units up to 5000 kw eT 


COMPANY INC. 


available in stock. 
Mala Office & Shop: 51 HOWELL ST., JERSEY CITY, N. J. 
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| | 
i ° ° . : 
I Power and Electric Railway Equipment | FREQUENCY 
For Quick Sale : CHANGER 
copia : 
_— i 1000 KW, 460 volts, 3 phase, 25 
: cycle, 
: 300 RPM, 1570 amperes, serial 
| awe | LOCOMOTIVES ==, 8:700,000. 
CONVERTERS | : 41250 KVA 0.8 p.f. 50-deg. rise 
| : General Electric, type ATI-10- 
ist 25 Cycle | 3—5 0 Ton : 1250M-300, with amortisseur 
yn. General Electric and : winding, with 33 KW _ direct- 
fore 1500 - Genera : connected exciter, with 
1000 K.W., 25 ; ° = 
et current Rotary Electric : 1400 vd 460 volts, 3 phase, 
verters. : cycie, 
ol 2 ie | locomo- : 300 RPM General Electric, 1570 
ycre : i ampere 
10 | Generel Electric ond | tives, 600 : 4 1250 KVA p4. 0.9, 50-deg. type 
ae Werlioghesre 1000, | volt direct: ATI-24-1250M-300 form C, with 
7 crcl sree W. | <a anu. amortisseur winding. | 
rent, ota onvert- | z 
ee || Excellent = | CHICAGO ELECTRIC CO. 
eee Genes | Condition. : 1/1314 W. Cermak Rd. Chicago, Ill 
TRANSFORMERS—MOTORS—GENERATORS ~— ere 
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Installation view of 440-volt,withdrawal- 
type Multumite switchboard with over- 
head, enclosed bus designed and fabri- 
cated by I-T-E. Length 64 feet, 
housing 52 circuit breakers. 


Design and construction features characteristic of Multumite 


air switchgear are incorporated as standard I-T-E practices. 
I-T-E manufacturing is set up to perform all the operations with 
the skill and speed that standard practices bring with them. 


Careful planning of processing and assembly operations enables 
I-T-E to build air switchgear at the speed required under the 
pressure of war needs without omitting any of the Multumite 


features. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 


MACHO 09.002: aH mena Tee 














Let’s look again at this Kuhlman B.I. Coe 


Conceived, developed, perfected and first introduced by the Kuhlman Electric Co. the : en; 
Iron (B.I.) Core utilizes to the fullest extent the many advantages inherent in present jay 
materials. The result is reduced exciting current, general improvement of operating c ar. 
acteristics, a lighter, easier-to-handle transformer and a considerable saving of two critica] 
metals—iron and copper. As compared with former conventional core and coil methods, 
the Kuhlman B. I. construction saved enough iron for the building of fifteen medium tanks 
and enough copper for three million .50 calibre shells in the Kuhlman plant alone, in one 
year. Multiply this many times and you get an idea of the metal saving in the transformer 
industry—metal for conversion to tanks, bullets, guns and other fighting equipment for the 
fighting men of the Allied Nations. 


O&A 
Penge es Sp ee 


ELECTRIC COMPANY 
BAY CITY, MICHIGAN 







